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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the mobile IP network system each other combined through the network repeating installation 
with which two or more segments into which two or more nodes containing a mobile node were 
registered existed, and each was equipped with these segments. 

Said mobile node is equipped with a registration request means to request the purport which 
registers an own IP address into the segment from said network repeating installation with which 
the segment was equipped, in the segment of a migration place, 

Said each of network repeating installation with which said two or more segments were equipped, 

A registration means to register the host address of said mobile node as the logical address of 
an own port according to the request from said mobile node, 

A public-relations means to publicize the host address of said mobile node to said other network 
repeating installation according to the request from said mobile node, 

A renewal means of a table to register the network address of the network repeating installation 
of said public-relations origin into routing table as the destination corresponding to this while 
registering the host address publicized by network repeating installation besides the above as 
one of the network addresses of the destination, 

When the network address which is in agreement with the host address which a subordinate's 
node specified as the destination exists in routing table, the network repeating installation shown 
at the network address registered corresponding to this host address is equipped with a routing 
means to transmit data. 

The mobile IP network system characterized by things. 
[Claim 2] 

In a mobile IP network system according to claim 1, 
Said network repeating installation, 

A substitute reply means to return the response which contains an own MAC Address instead of 

said mobile node when the address detection demand to the mobile node which is moving to 

other segments from the node which exists in a subordinate's segment is received, 

A reception vicarious execution means to receive the packet sent out from the node of the 

dispatch origin of said address detection demand instead of said mobile node. 

It has a retransmission-of-message means to pass said mobile node anew to said routing means 

as the destination, and to broadcast again the packet which said reception vicarious execution 

means received. 

The mobile IP network system characterized by things. 
[Claim 3] 

In a mobile IP network system according to claim 1. 
Said mobile node, 

A radio means to transmit and receive the information which sets to IP network and is made into 
it as a radio signal, 

When it is under communication link, it has a notice means to notify the registration demand 
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IncluSing the IP address of the node of a communications partner to the network repeating 
installation which belongs to the segment of a migration place through said radio means, 
Said network repeating installation, 

A radio means to transmit and receive the information which sets to IP network and is made into 
it as a radio signal, 

Capsulation of the packet encapsulated using the header of the purport which makes said 
network repeating installation the destination is canceled, and it has a capsule discharge means 
to transmit to the node belonging to a subordinate's segment. 
The registration means of said network repeating installation, 

A communications-partner detection means to detect the IP address of the node of the 
communications partner contained in the registration demand received through said radio means. 

It has a change-notice means to transmit the registration place change notice which includes 
the IP address of a mobile node set as the object of registration by said registration demand, and 
the IP address of said network repeating installation which is the registration place of said mobile 
node in the node of said communications partner shown by the IP address detected by said 
communications-partner detection means. 
The node of said communications partner, 

A change-notice detection means to detect a registration place change notice including the IP 
address of the mobile node under communication link. 

It has a capsulation means to encapsulate and send out, by adding the header which makes the 
destination network repeating installation which is the registration place of said mobile node to 
the packet which makes the mobile node under communication link the destination according to 
detection of said registration place change notice. 
The mobile IP network system characterized by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the routing technique in a mobile IP network about a mobile 
IP network system. 

In IP network system which connected the segment which is the unit network built using the 
LAN technique in each post in the company by WAN, a movable terminal like a notebook 
computer is included in each segment combined by WAN in many cases. In the segment to which 
the terminal belongs, i.e., a home network, the IP address is assigned to such a mobile node 
(Mobile Node:MN) as well as the terminal of immobilization, respectively. 
[0002] 

Thus, IP network system equipped with the structure which makes available the IP address 
which the mobile node was given also in the external network of a migration place is called a 
mobile IP network system in this specification. 
[0003] 

[Description of the Prior Art] 

Drawing which explains IP network system to drawing 10 is shown. 

The segment A shown in drawing 10 at network addresses 1.1.1.0/24 The segment B shown at 
network addresses 2.2.2.0/24, and the segment C shown at network addresses 3.3.3.0/24 It has 
the gateway routers A. B, and C, respectively, and they are these gateway routers A, B, and C 
(in drawing 10 ). respectively — Sign GWRa, and b and c — giving — being shown — it minds 
and three segments A, B, and C mentioned above are connected to WAN shown at network 
addresses 4.4.4.0/24. 
[0004] 

The gateway routers A, B. and C shown in drawing 1 0 are network repeating installation arranged 
at the node of the network of a different class like WAN and LAN, and are network devices 
which combine the gateway function to relay the data transmission between the segments in 
WAN and LAN. and the router ability which relays the data within a segment. 
[0005] 

In such an IP network of a configuration, in the communication link between the segments which 
go via WAN, routing of a network unit is performed based on the routing table with which each 
gateway router was equipped, and the data transfer within a segment is performing forwarding 
based on a MAC Address. 

For example, if a packet is sent out by making into the destination the IP address (for example, 
1.1.1.1) which shows the node A1 which belongs to Segment A from the node CI belonging to 
the segment C shown in drawing 10 , the gateway router C with which Segment C was equipped 
will compare this IP address with the network address registered into routing table, and will 
transmit a packet to the destination ( drawing 10 is shown as Next Hop) corresponding to the 
network address which was in agreement for a long time. In the example shown in drawing 10 , 
since network addresses 1.1.1.0/24 are the closest to the IP address of the destination, the 
gateway router C transmits a packet to the destination A registered into routing table 
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corresponding to this network address, i.e., the gateway router shown by IP address 4.4.4.1. The 
gateway router A which received this packet discovers the MAC Address corresponding to the 
IP address specified as the destination of a packet based on ARP (Address Resolution Protocol), 
and, finally passes a packet to the node A1 with this MAC Address. 
[0006] 

By the way, when the node A1 belonging to Segment A is a mobile node (a mobile node is called 
hereafter), though natural, it is possible [ it ] that this mobile node MN leaves the segment A 
which is a home network, and moves to another segment (for example, the segment B). In such a 
case, since available then becomes unnecessary [ modification of a setup whenever it moves 
etc. ] also in the segment B which is an external network as it is about the IP address given to 
this mobile node MN in the home network (that is, the segment A), the mobility of a mobile node 
can be demonstrated. 
[0007] 

Moreover, by restricting the IP address which can access the server in a segment to the IP 
address given to the terminal belonging to the segment When security is secured, a mobile node 
also sets to an external network. A server can be used for maintaining the IP address given by 
the home network like the time of the user of a mobile node being in a home network, when 
having connected with other segments possible then. 
[0008] 

Next, the technique which makes available the IP address which the mobile node was given in 
the home network in an external network Is explained. 

Drawing which explains a mobile IP network system to drawing 1 1 is shown. In addition, about a 
thing equivalent to each part shown in drawing 10 among the components shown in drawing 1 1 , 
the sign shown in drawing 10 is attached and shown, and the explanation is omitted 
[0009] 

For example, when the mobile node MN belonging to the segment A shown in drawing 1 1 moves 
to Segment B, the mobile node MN requires registration of positional information of the gateway 
router B which achieves an external agent (FA) function in Segment B. While registering as a 
terminal with which this gateway router B belongs the mobile node MN to a subordinate's 
segment according to this, the positional information received from the mobile node MN to the 
gateway router A which achieves a home agent (HA) function in the home network (in this case, 
the segment A) of the mobile node MN is notified The gateway router A which received this 
notice creates the transfer table for the mobile nodes MN apart from the routing table 
mentioned above based on the notified positional information, and registers the external agent's 
FA IP address (for example, 4.4.4.2) corresponding to the IP address (for example, 1.1.1.1) given 
to the mobile node MN. 
[0010] 

Thus, by the method by which the home agent HA and the external agent FA manage the current 
position of a mobile node, the routing table of each gateway routers A, B, and C is not changed 
at all. The packet to which the mobile node MN was transmitted as the destination fi-om the 
node CI belonging to the segment C which followed, for example, was shown in drawin g 1 1 is 
transmitted to the gateway router A which is the home agent HA by the gateway router C (a 
sign (1) is attached and shown in drawing 1 1 ). This packet is transmitted to the external agent 
FA. after encapsulating by adding the header which includes the external agent s FA IP address 
registered into the transfer table mentioned above so that a sign (2) may be attached and the 
packet which the home agent HA mentioned above instead of the mobile node MN may once be 
shown in drawin gJJ, reception and after that at this time. Thus, the encapsulated packet is 
passed to the mobile node MN which is the original destination, after capsulation is canceled in 
the external agent FA so that a sign (3) may be attached and shown in drawing 1 1 
[0011] — ' 

In addition, refer to the nonpatent literature 1 for the detail about a mobile IP network system as 
shown in drawing 1 1 . 
[Nonpatent literature 1] 

C. Perkins, Ed. Nokia Research Center "IP Mobility Support for Ipv4" August 2002 Network 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran^web_cgi_eije 



2006/05/09 



I 



3/14 ^— V 



Working Group Request for Comments: 3344 
[0012] 

[Problem(s) to be Solved by the Invention] 

Thus, in the conventional mobile IP network system, the mobile node of the destination has 
transmitted the packet from the node (Sign CN is attached and shown in drawing 1 1 ) of a 
sending agency to the external agent FA irrespective of the segment which is carrying out the 
present group via the tunnel root created by the home agent HA with whom the home network 
of a mobile node was equipped. 

Therefore, in the conventional mobile IP network system mentioned above, though the 
transmission route of the packet sent out by the node of a sending agency when the mobile node 
MN was moving to the external network FN is natural, compared with the case where the mobile 
node MN exists in a home network HN, it will become long sharply, and a transit delay will also 
increase with increase of transmission route length. Moreover, if the narrow path of a band 
exists in the middle of the so-called triangular path from the node CN of dispatch origin which 
was mentioned above to the external agent FA via the home agent HA, by increase of slight 
traffic, the transmission speed of this path will deteriorate sharply and will cause the further 
transit delay. And increase of a transit delay serves as a very serious failure, when realizing 
application for example, based on a VoIP technique, application which distributes a video stream 
in a mobile IP network system. 
[0013] 

Moreover, in order to transmit a packet via the tunnel root as shown in drawing 1 1 , the 
capsulation processing in the home agent HA becomes indispensable, and the processing burden 
of the gateway router which achieves a home agent function becomes large. Especially, in the 
application based on a VoIP technique, or the application which distributes a video stream, since 
a huge number of packets are sent out from the node CN of a sending agency, in order to 
encapsulate these packets duly, a very high throughput is required of the home agent HA 
[0014] 

Furthermore, it is also one of the technical problems that each packet size increases and data 
transmission efficiency falls by capsulation processing in the home agent HA. the payload 
especially stored in each packet by VoIP — the die length of the header, origin, — even 
comparing — since it is short, the decline in the data transmission efficiency by capsulation is 
serious. For example, when using the voice codec according to the advice G.729 by ITU-T, in 
order that the die length of the header, the origin containing a MAC header, IP header, an UDP 
header, and a RTP header, may go up to 78 bytes to the payload stored in each packet being 20 
bytes or 40 bytes, data transmission efficiency is 0.408 even when a payload is 40 bytes, and if it 
results when a payload is 20 bytes, it is set to 0.256. Of course, if IP header including the 
external agent's FA IP address is added by the capsulation processing mentioned above, though 
natural, data transmission efficiency will fall further. 
[0015] 

This invention aims at offering IP network system which realizes the communication link which 
used the optimal path between the mobile node and the node of the communications partner in a 
mobile IP network. 
[0016] 

[Means for Solving the Problem] 

The 1 St [ in connection with this invention ] mobile IP network system consists of a registration 
request means with which a mobile node is equipped, and the registration means with which 
network repeating installation is equipped, a public-relations means, the renewal means of a table 
and a routing means. 

The principle of the 1st [ in connection with this invention ] mobile IP network system is as 
follows. 

These segments of each other are combined through the network repeating installation with 
which two or more segments into which two or more nodes in which a mobile IP network system 
contains a mobile node were registered existed, and each was equipped with them. That is. such 
network repeating installation has been arranged at the node with another network which 
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connects each segments and these segments, and has achieved the function to relay transfer of 
the packet between this another network and each segment Moreover, in a mobile node, a 
registration request means requests the purport which registers an own IP address into the 
segment from the network repeating installation with which the segment was equipped in the 
segment of a migration place. On the other hand, in each network repeating installation with 
which two or more segments were equipped, a registration means registers the host address of a 
mobile node as the logical address of an own port according to the request from a mobile node. 
The public-relations means with which each network repeating installation is equipped publicizes 
the host address of a mobile node to other network repeating installation according to the 
request from a mobile node. The renewal means of a table with which each network repeating 
installation is equipped registers the network address of the network repeating installation of a 
publicizing agency into routing table as the destination corresponding to this while registering the 
host address publicized by other network repeating installation as one of the network addresses 
of the destination. The routing means with which each network repeating installation is equipped 
transmits data to the network repeating installation shown at the network address registered 
corresponding to this host address, when the network address which is in agreement with the 
host address which a subordinate's node specified as the destination exists in routing table 
[0017] 

Thus, the actuation of the 1 st constituted mobile IP network system is as follows. 
When a mobile node separates from the segment A which is a home network and moves to 
another segment B, the network repeating installation of the segment B of a migration place 
receives a registration request from the registration request means with which this mobile node 
was equipped, and the host address of a mobile node shown by registration request is registered 
as the logical address of the port of that network repeating installation. Thereby, the physical 
port of network repeating installation functions on another network which consists only of 
original Segment B and this original mobile node as a node. Then, the public-relations means of 
the network repeating installation which received the registration request publicizes the node 
shown in this host address to other network repeating installation as an own subordinate's node, 
and reflects the relation between this host address and the network address corresponding to 
the network repeating installation of a migration place in routing table through the renewal means 
of a table offered on such network repeating installation. Therefore, when the node belonging to 
other segments C sends after that the packet which makes the destination the mobile node 
which moved to the segment B mentioned above The routing means with which the network 
repeating installation corresponding to this segment C was equipped The network repeating 
installation shown at the network address matched with the host address of a mobile node based 
on the routing table updated as mentioned above. That is. the packet mentioned above to the 
network repeating installation corresponding to the network of the migration place of a mobile 
node is transmitted. 
[0018] 

That is, in the 1st mobile IP network system mentioned above, the packet from the node of a 
sending agency can be directly transmitted to the network repeating installation belonging to the 
network of the migration place of a mobile node irrespective of the migration place of a mobile 
node. In this case, since it is not formed, though natural, capsulation of the tunnel root like 
before is also unnecessary. 
[0019] 

The 2nd [ in connection with this invention ] mobile IP network system is constituted in 
preparation for network repeating installation in the 1 st mobile IP network system mentioned 
above in a substitute reply means, a reception vicarious execution means, and a retransmission- 
of-message means. 

The principle of the 2nd [ in connection with this invention ] mobile IP network system is as 

follows, 

[0020] 

In the network repeating installation of the 1st mobile IP network system mentioned above, a 
substitute reply means returns the response which contains an own MAC Address instead of a 
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mobile node, when the address detection demand to the mobile node which is moving to other 
segments from the node which exists in a subordinate's segment is received. A reception 
vicarious execution means receives the packet sent out from the node of the dispatch origin of 
an address detection demand instead of a mobile node. As the destination, anew, a mobile node 
is passed to a routing means and a retransmission-of-message means broadcasts again the 
packet which the reception vicarious execution means received for it. 
[0021] 

Thus, the actuation of the 2nd constituted mobile IP network system is as follows. 
When the address detection demand about the mobile node which is moving to other segments is 
detected, the substitute reply means of network repeating installation returns an own MAC 
Address to the node of the dispatch origin of an address detection demand, and receives the 
packet transmitted from this node with a reception vicarious execution means. Thus, the packet 
which the reception vicarious execution means received is passed to a routing means after 
adding the header which makes the destination the mobile node which is the original destination 
with a retransmission-of-message means, is addressed to this mobile node and broadcast again 
[0022] 

Thus, fault when the node in which the network repeating installation which belongs to the home 
network to which the mobile node originally belongs in the 2nd mobile IP network system has the 
same network address as the mobile node which moved by executing reception of the response 
and packet to the address detection demand from the node belonging to the same segment by 
proxy, and presenting the junction processing by the routing means with the packet which 
received tends to communicate with a mobile node is cancelable. 
[0023] 

In this case, since the packet which the node of a sending agency transmitted is once received 
by the reception vicarious execution means of network repeating installation and it is anew 
transmitted by the retransmission-of-message means, the tunnel root for transmitting this 
packet is not formed. Therefore, capsulation is also unnecessary though natural. 
In the 1st mobile IP network system mentioned above, while equipping a mobile node with a radio 
means and a notice means and equipping it with a radio means and a capsule discharge means at 
network repeating installation, the 3rd [ in connection with this invention ] mobile IP network 
system equips with a communications-partner detection means and a change-notice means the 
registration means with which network repeating installation is equipped, and a notice detection 
means and a capsulation means are constituted in preparation for the node of a communications 
partner. 
[0024] 

The principle of the 3rd [ in connection with this invention ] mobile IP network system is as 
follows. 

In the mobile node of the 1st mobile IP network system mentioned above, a radio means 
transmits and receives the information which sets to IP network and is made into it as a radio 
signal. The notice means with which a mobile node is equipped notifies the registration demand 
including the IP address of the node of a communications partner to the network repeating 
installation which belongs to the segment of a migration place through a radio means, when it is 
under communication link. Moreover, in network repeating installation, the information which sets 
to IP network and is made into it is transmitted [ a radio means ] and received as a radio signal. 
A capsule discharge means cancels capsulation of the packet encapsulated using the header of 
the purport which makes network repeating installation the destination, and transmits it to the 
node belonging to a subordinate s segment. Moreover, in the registration means with which 
network repeating installation was equipped, a communications-partner detection means detects 
the IP address of the node of the communications partner contained in the registration demand 
received through the radio means. A change-notice means transmits the registration place 
change notice which includes the IP address of a mobile node set as the object of registration by 
registration demand, and the IP address of the network repeating installation which is the 
registration place of a mobile node in the node of the communications partner shown by the IP 
address detected by the communications-partner detection means. Moreover, in the node of a 
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communications partner, a change-notice detection means detects a registration place change 
notice including the IP address of the mobile node under communication link. A capsulation 
means is encapsulated and sent out by adding the header which makes the destination network 
repeating installation which is the registration place of a mobile node to the packet which makes 
the mobile node under communication link the destination according to detection of a 
registration place change notice. 
[0025] 

Thus, the actuation of the 3rd constituted mobile IP network system is as follows. 
For example, after it moves while the mobile node which makes Segment A a home network had 
maintained the communication link condition with the node of a communications partner, and 
going into the area corresponding to a segment B which is different even in it and being 
registered as a node of Segment B, the notice means with which the mobile node was equipped 
sends out a registration place change notice including the network address which shows the 
network repeating installation of the IP address of a mobile node, and Segment B by making the 
node of a communications partner into the destination. On the other hand, the packet addressed 
and sent out to a mobile node henceforth if this registration place change notice is detected by 
the change-notice detection means in the node of a communications partner is encapsulated 
and sent out by the capsulation means using a header including the network address which 
shows the network repeating installation of Segment B. And the packet encapsulated in this way 
is canceled by the capsule discharge means with which the network repeating installation of the 
segment B which is the migration place of a mobile node was equipped, and is transmitted to a 
mobile node. 
[0026] 

Thus, by creating the tunnel root according to a registration place change notice to the network 
repeating installation of the segment B which an external agent deserves from the node of a 
communications partner, when a mobile node carries out roaming, the communication link with a 
communications partner can be maintained. Since the communication link in this case is 
maintained by the tunnel root mentioned above, according to public relations by the network 
repeating installation of the segment of a migration place, the updating activity done about the 
routing table with which each network repeating installation was equipped does not need to be 
converging it. 
[0027] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained to a detail based on a drawing. 
The 1st operation gestalt of IP network system in connection with this invention is shown in 
drawing 1 . 

In IP network system shown in drawing 1 , the mobile node 210 has been moving to the segment 
B corresponding to the gateway router b shown in drawing 1 from the segment A corresponding 
to the gateway router a. 
[0028] 

In the mobile node 210 shown in drawin g 1 , the communications control section 211 controlled 
the LAN interface (I/F) circuit 213 according to the directions from a user interface (I/F) 212, 
and is equipped with the function which addresses to the gateway router which exists in the 
segment connected, and multicasts a registration demand. 

Moreover, in the gateway router b shown in drawin g 1 , the LAN control section 222 receives the 
packet to the node which belongs to Segment B from the node which belongs the packet to the 
node which belongs to other segments from the node belonging to Segment B to delivery and 
other segments at the junction processing section 223 from the junction processing section 223, 
and sends it out to Segment B through the LAN interface circuitry 221 while it controls the data 
transfer in the interior of segment B through the LAN interface circuitry 221. Moreover, the 
junction processing section 223 shown in drawin g 1 controls the WAN interface (I/F) circuit 225 
based on the path information stored in routing table 224, and relays the exchange of the packet 
between WAN and Segment B. 
[0029] 
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Moreover, in the gateway router b shown in drawing 1 . when a registration demand is received 
through the LAN interface circuitry 221, the registration processing section 226 sends out the 
respectively suitable directions for the port Management Department 227 and the path Research 
and Data Processing Department 228 so that it may mention later. The port Management 
Department 227 which showed drawing 1 operates the information about the physical port with 
which the gateway router b was equipped according to the directions from the registration 
processing section 226. Moreover, the path Research and Data Processing Department 228 
which showed drawing 1 directs modification of path information to other gateway routers 
through the WAN interface circuitry 225 according to the directions from the registration 
processing section 226. Moreover, this path Research and Data Processing Department 228 
updates the path information stored in routing table 224 according to the modification directions 
about the path information received through the directions from the registration processing 
section 226 or the WAN interface circuitry 225 mentioned above. 
[0030] 

Of course, other gateway routers a and c shown in drawing 1 are equipped with the same 
configuration as the gateway router b mentioned above. 

Next, actuation of the mobile IP network system shown in drawin g 1 is explained. 
Drawing which explains actuation of a mobile IP network system to drawing 2 is shown. 
Moreover, the explanatory view of the actuation which updates routing table to drawin g 3 is 
shown. 
[0031] 

In addition, in drawing 2 and drawing 3 . it is Sign GWRa, and b and c about the gateway routers 
a, b, and c with Sign MN in a mobile node, and Sign CN shows the node of the communications 
partner of a mobile node, respectively. 

When this mobile node 210 has moved to Segment B, as shown in drawing 2 , the 
communications control section 211 of the mobile node 210 shown in drawing 1 is addressed to 
the network device which has an external agent function, and multicasts the registration demand 
to this segment B. At this time, the communications control section 21 1 of the mobile node 210 
creates the registration demand including the IP address given to self In the segment A which is 
a home network, and sends it out to Segment B through the LAN interface circuitry 213 
[0032] 

The gateway router b which received this registration demand returns ACK which shows that the 
registration demand was received to the mobile node 210 of a requiring agency (refer to drawing 
2 ). and waits for ACK from the mobile node 210 of a requiring agency. 

The communications control section 211 of the mobile node 210 returns ACK to the gateway 
router (GWRb shown in drawing 2 ) of the transmitting origin of ACK which received first by the 
LAN interface circuitry 213. and returns NACK of a purport which refuses a response to the 
network device of a transmitting agency about ACK which received henceforth. If it does in this 
way. also when two or more gateway routers belong to Segment B, a mobile node can be 
registered as a subordinate of any one gateway router. 
[0033] 

According to ACK from the mobile node 210 mentioned above, the registration processing 
section 226 of the gateway router b shown in drawin g 1 directs the purport which registers 
delivery and this IP address into the port Management Department 227 for the IP address 
included in the registration demand as the logical address of an own physical port. The port 
Management Department 227 performs suitable actuation for the information about the physical 
port with which the LAN interface circuitry 221 was equipped, and makes it function according to 
these directions as a node of the network which consists only of a mobile node 210 which 
mentioned above the physical port used as the candidate for actuation by this, and the original 
segment B. 
[0034] 

Subsequently, the registration processing section 226 shown in drawing 1 requests the purport 
which publicizes to delivery the IP address of the mobile node 210 mentioned above to the path 
Research and Data Processing Department 228, and publicizes this IP address to other gateway 
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routers. 

According to this request the path Research and Data Processing Department 228 with which 
the gateway router b was equipped For example, general path information-interchange protocols, 
such as RIP (Routing Information Protocol) and OSPF (Open Shortest Path First), are followed. 
In WAN shown at network addresses 4.4.4.0/24 A 32-bit mask shows the IP address mentioned 
above as the host address of the mobile node 210. and it publicizes that this mobile node 210 
was registered into the subordinate of the gateway router b (refer to drawing 2 and drawin g 3 ). 
[0035] 

Subsequently, the path Research and. Data Processing Department 228 with which the gateway 
router b was equipped registers into routing table 224 the information (direct) on a purport that 
the node which makes this the host address corresponding to the IP address (1.1.1.1/32) 
mentioned above exists in a subordinate's segment (refer to drawing 2 and drawing 3 ). 
Moreover, while the path Research and Data Processing Department (not shown) with which the 
gateway router a and the gateway router c were equipped registers into routing table the host 
address (1.1.1.1/32) notified with the 32-bit mask by the public relations mentioned above as 
one of the network addresses used as the destination at this time, the IP address (4.4.4.2) of the 
gateway router b which is a publicizing agency as the destination corresponding to this 
destination is registered (refer to drawing 2 and drawing 3 ). 
[0036] 

Thus, renewal of the routing table with which each gateway router was equipped is completed. 
If the packet which makes the destination the mobile node 210 (sign MN of drawing 2 ) from the 
node ON belonging to the segment 0 corresponding to the gateway router c is sent out after 
that as shown in drawing 2 , as this packet is the following, it will be relayed to the mobile node 
210. 

[0037] 

First, the junction processing section (not shown) with which the gateway router c was equipped 
performs routing processing about this packet based on the routing table in which information as 
shown in drawing 3 was stored (refer to drawing 2 ). 

At this time, the junction processing section can be transmitted to the gateway router b 
corresponding to the segment B to which this mobile node 210 is carrying out the present group 
of the packet which makes the mobile node 210 the destination by choosing the network address 
of the destination according to a RONGESUTOMATCHI algorithm (refer to drawing 2 ) 
[0038] 

It is because the junction processing section with which each gateway router was equipped since 
the IP address of a mobile node was registered as a network address with the 32-bit mask 
obtains the comparison result of the purport which was in agreement for a long time in the 
routing table with which each gateway router was equipped when it compares all the bit strings 
that show this network address and the IP address of the destination as mentioned above. 
[0039] 

Moreover, transfer [ in / it judges that it is addressed to the node to which this packet belongs 
to its subordinate's segment based on the information for which the junction processing section 
223 shown in drawing 1 when it did in this way and the packet addressed to mobile node 210 
reached the gateway router b was stored in routing table 224, and this packet is passed to the 
LAN control section 222, and / Segment B ] processing is presented. 
[0040] 

Thus, about the mobile node registered into the routing table with which each gateway router 
was equipped, routing of the packet can be carried out to the shortest path of resulting [ from 
the node ON of a sending agency ] in a mobile node, by determining the destination by host root 
routing, without going via the tunnel root formed of the home agent corresponding to a mobile 
node. 
[0041] 

This solves the problem of the triangular path by going via the tunnel root, and since the packet 
which makes a mobile node the destination can be transmitted through the shortest path, the 
user of a mobile node can be provided with the service which applied the application using a 
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VoIP technique, and the application which distributes a video stream irrespective of whether a 

mobile node is in a home network, or it is in an external network. 

[0042] 

By the way, when the node CN of a sending agency exists in the home network of a mobile node, 
the node CN of a sending agency tends to require a MAC Address based on ARP on the 
assumption that a mobile node exists in the same segment as itself, and tends to perform a 
transfer of a packet within a segment. Since the response to the address demand based on ARP 
is not obtained though natural when the mobile node used as the destination is moving to other 
segments, it will become impossible however, for the node of a sending agency to transmit a 
packet to a mobile node. 
[0043] 

Next, how to transmit the packet from the node of the dispatch origin which exists in the home 
network of a mobile node to a mobile node is explained. 

The 2nd operation gestalt of the mobile IP network system in connection with this invention is 
shown in drawin g 4 . 

In addition, about a thing equivalent to each part shown in drawing 1 among the components 
shown in drawin g 4 , the sign shown in drawing 1 is attached and shown, and the explanation is 
omitted. 
[0044] 

The gateway router a shown in drawing 4 and the node CN of a sending agency belong to the 

segment A which is the home network to which the mobile node 210 originally belongs. 

The vicarious execution processing section 229 is equipped with the function to answer a MAC 

Address demand instead of a mobile node as it mentions later, and to receive the packet 

addressed to a mobile node, in the gateway router a shown in drawing 4 . 

[0045] 

Drawing which explains actuation of a mobile IP network system to drawing 5 is shown. 
In addition, in drawin g 5 , it is Sign GWRa, and b and c about the gateway routers a, b, and c with 
Sign MN in a mobile node, and Sign CN shows the node of the communications partner of a 
mobile node, respectively. 

The vicarious execution processing section 229 shown in drawing 4 returns the response 
(PROXY ARP) containing an own MAC Address to the node CN of the dispatch origin of a 
demand to this address demand (ARP), when the address demand to the mobile node MN which 
is moving to the external network out of the address demand sent from the node CN of the 
dispatch origin belonging to Segment A is detected (refer to drawing 5 ). Then, the vicarious 
execution processing section 229 shown in drawin g 4 receives the packet sent out to mobile 
node MN from the node CN of this dispatch origin instead of the mobile node MN (refer to 
drawin g 5 ), and presents processing of the LAN control section 222 with the packet which 
received by making the mobile node MN into the destination anew. 
[0046] 

In this case, since the mobile node MN recognizes that current does not exist in Segment A, the 
junction processing which minds delivery and WAN for the packet received from the vicarious 
execution processing section 229 at the junction processing section 223 is presented with the 
LAN control section 222. 

As drawing 5 was shown, registration processing which the mobile node mentioned above in the 
phase moved to Segment B is performed, and renewal of routing table is also completed. 
Therefore, when the junction processing section 223 with which the gateway router a was 
equipped performs routing processing based on the information stored in routing table 224, the 
packet of addressing to mobile node MN mentioned above is transmitted to the gateway router b 
corresponding to the segment b into which this mobile node MN is registered now, and the 
mobile node MN is reached further (refer to drawing 5 ). 
[0047] 

Thus, the packet sent out to a home network by making a mobile node into the destination from 
the node of the dispatch origin which exists in a home network can be transmitted to the mobile 
node registered into the external network by equipping the gateway router a which exists in the 
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home network of a mobile node with the vicarious-execution processing section 229 which 
achieves the function receive the function and packet which answer an address demand instead 
of a mobile node according to the 2nd [ in connection with this invention ] mobile IP network 
system. 
[0048] 

By the way, when the mobile node is equipped with the radio function, a mobile node may move 
between segments to the midst which has received distribution of a music title and image 
software from the node CN of a communications partner. 

Next, how to realize moving between segments while the mobile node equipped with the radio 

function had maintained the communication link, i.e., roaming, is explained. 

[0049] 

The operation gestalt of the 3rd [ in connection with this invention ] mobile IP network system is 
shown in drawin g 6 . 

In addition, about a thing equivalent to each part shown in drawing 1 among the components 
shown in drawing 6 , the sign shown in drawing 1 is attached and shown, and the explanation is 
omitted. 

The mobile node 210 shown in drawin g 6 was replaced with the LAN interface circuitry 213, and 
is equipped with the wireless LAN interface circuitry 231. Moreover, the gateway router b shown 
in drawing_6 is equipped with the wireless LAN interface 232. Of course, the gateway router b 
may be equipped with the LAN interface circuitry (not shown) of a cable. 
[0050] 

This mobile node 210 moves during a communication link with another node, and the 
communications control section 211 of the mobile node 210 shown in drawin g 6 sends out the 
registration demand including the information on the purport which is communicating with the IP 
address of the node of a communications partner through the wireless LAN interface circuitry 
231, when it advances into a segment which is different even in it. 

In the gateway router b shown in drawing 6 , the registration processing section 226 directs 
sending out of delivery and a registration place change notice for the IP address of a mobile 
node in the notice processing section 233 with the IP address of the communications partner 
contained in this registration demand, when the information on the purport which is 
communicating from the mobile node 210 to a registration demand is included According to this, 
the notice processing section 233 creates the registration place change notice which shows that 
the segment into which the mobile node is registered changed using the IP address passed from 
the registration processing section 226, and sends out this registration place change notice to 
the LAN control section 222 as a packet which makes the node of a communications partner the 
destination. 
[0051] 

On the other hand, in the node CN of the communications partner shown in drawing 6 . the 
service processing section 214 is performing processing about distribution service offer 
example, image software, and sends out the packet containing the image data for distribution to 
a network through the communications control section 234. Moreover, in addition to the same 
function as the communications control section 21 1 shown in drawing 1 , the communications 
control section 234 shown in drawin g 6 is equipped with the function for corresponding to the 
roaming of this node CN and the mobile node under communication link. 
[0052] 

The detail configuration of the function in connection with roaming processing is shown in 
drawing 7 . 

In the node of the dispatch origin shown in drawing 7 . since it corresponds to the roaming of a 
mobile node, the communications control section 234 is equipped with the notice detecting 
element 238 which detects the registration place change notice mentioned above, the 
capsulation processing section 239 which encapsulates the packet to the mobile node 210 in 
connection with a registration place change notice, and the termination detecting element 240 
which detects termination of the data distribution to a mobile node. 
[0053] 
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Moreover, it sets in the Junction processing section 223 with which the gateway router b shown 
in drawing 7 was equipped, and the packet junction control section 236 controls the exchange of 
the packet between Segments B and WAN which is not encapsulated. On the other hand, the 
capsule discharge section 235 shown in drawing 7 sends out the packet canceled and obtained 
[ capsulation / reception and ] in the packet encapsulated through the packet distribution 
section 237 to Segment B through the packet junction control section 236. 
[0054] 

Hereafter, actuation of the 3rd mobile IP network system shown in drawing 6 is explained. 
Drawing which explains actuation of the 3rd mobile IP network system to drawing 8 is shown. 
In addition, in drawing 8 , it is Sign GWRa, and b and c about the gateway routers a, b. and c with 
Sign MN in a mobile node, and Sign ON shows the node of the communications partner of a 
mobile node, respectively. 
[0055] 

For example, when the mobile node 210 shown in drawing 6 exists in the segment A which is a 
home network, as shown in drawing 8 . the packet of the node CN of the communications partner 
belonging to Segment C to addressing to mobile node MN is passed to GWRa by GWRc through 
WAN, and is further passed to the mobile node MN through this GWRa. When the mobile node 
MN moves to Segment B as it does not release the connection between the node CN of this 
communications partner, and the mobile node MN The communications control section 21 1 of 
the mobile node 210 shown in drawing 6 In addition to an own IP address, the registration 
demand including the information on the purport which is communicating with the IP address of a 
communications partner is created, and this registration demand is sent out to the gateway 
router b of Segment B through the wireless LAN interface circuitry 231 (refer to drawing 8 ). 
[0056] 

The registration processing section 226 of the gateway router b shown in drawing 6 according to 
this registration demand directs sending out of a registration place change notice in the notice 
processing section 233 shown in drawing 6 and drawing 7 while starting the processing for 
registering the mobile node 210 into Segment B. According to these directions, the notice 
processing section 233 creates a registration place change notice including the IP address of the 
mobile node 210, and the IP address of the gateway router b, and sends it out to the LAN 
control section 222 as a packet which makes the node CN of a communications partner the 
destination. 
[0057] 

The packet containing such a registration place change notice is passed to the packet junction 
control section 236 with which the junction processing section 223 was equipped from the LAN 
control section 222. This packet junction control section 236 passes the packet containing the 
registration place change notice mentioned above to the WAN interface circuitry 225 based on 
the path information stored in routing table 224, and sends it out to the node CN of a 
communications partner through the gateway router c belonging to WAN and Segment C (refer 
to drawing 8 ). 
[0058] 

Thus, when the packet containing a registration place change notice reaches the LAN interface 
circuitry 213 of the node CN of a communications partner, the notice detecting element 238 with 
which the communications control section 234 shown in drawing 7 was equipped extracts the IP 
address of the mobile node 210 which is a communications partner, and the IP address of the 
gateway router b which achieves an external agent function in that registration place from a 
registration place change notice, notifies these IP addresses to the capsulation processing 
section 239, and starts this capsulation processing section 239. Whenever this capsulation 
processing section 239 receives the packet which makes the mobile node 210 the destination 
from the service processing section 214, it adds and encapsulates henceforth the header which 
includes the IP address of the gateway router b which is the new registration place of the mobile 
node 210 in this packet (refer to drawing 8 ), and passes this encapsulated packet (a capsulation 
packet is called hereafter) to the LAN interface circuitry 213. 
[0059] 
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"This capsulation packet is sent out to Segment C through the LAN interface circuitry 213 of the 
node CN of a communications partner, and is further passed to the gateway router c belonging 
to this segment C (refer to drawing 7 and drawing 8 ). 

This capsulation packet is equipped with the header including the IP address of the gateway 
router b as mentioned above. Therefore, when the gateway router c performs the usual routing 
processing based on this header, this capsulation packet is transmitted to the gateway router b 
which is the migration place of the mobile node 210 through WAN (refer to drawing 8 ). ^s^* 
When such a capsulation packet reaches the WAN interface circuitry 225 of the gateway router 
b. the packet distribution section 237 with which the junction processing section 223 shown in 
drawing 7 was equipped passes a capsulation packet to the capsule discharge section 235. This 
capsule discharge section 235 removes the header which includes an own IP address from a 
capsulation packet, and separates the packet addressed to mobile node 210 
[0060] 

Thus, the packet of separated addressing to mobile node 210 is passed to the packet junction 
control section 236 by the packet distribution section 237 with the usual packet separated with 
the capsulation packet and is passed to the mobile node 210 through the LAN control section 
222 and the wireless LAN interface circuitry 232 (refer to drawing 8 ). 

If it does in this way, the capsulation packet containing the packet sent out from the service 
processing section 214 with which Node CN was equipped can be passed to the mobile node 210 
irrespective of whether it is being completed by the routing table in each gateway router via the 
tunnel root (half tone dot meshing is attached and shown in drawin g 8 ) set up between Node CN 
and the gateway router b. 
[0061] 

While the mobile node 210 receives service of distribution of the image data from the node CN of 
a communications partner etc., in case it moves to other segments by this, a communication link 
condition required for distribution of data can be maintained. 

Distribution of the capsulation packet which went via the tunnel root mentioned above is 
similarly repeated till termination of distribution of image data and music data for example, for 
distribution. In parallel to this, processing which updates routing table in each gateway router 
according to the processing and this which the gateway router b publicizes the IP address of the 
mobile node 210 is performed according to the registration demand mentioned above 
[0062] 

Therefore, when transmission of the stream which was under distribution when the mobile node 
210 sent out the registration demand is completed, it can expect to already have converged the 
routing table with which each gateway router was equipped. 

Therefore, the packet sent out to mobile node 210 from the service processing section 214 
henceforth can be transmitted by the routing processing based on the convergent routing table 
according to the same procedure as the case where it is shown in drawing 3 
[0063] 

Here, the termination detecting element 240 shown in drawing 7 is equipped with the function to 
direct a halt of capsulation processing in the capsulation processing section 239. when the 
stream data inputted into the capsulation processing section 239 are supervised and the 
completion of distribution of stream data is detected. According to these directions, the 
capsulation processing section 239 passes the packet from the service processing section 214 
to the LAN interface circuitry 213 as it is henceforth. 
[0064] 

If it does in this way. according to the completion of distribution of stream data, the tunnel root 

between Node CN and the gateway router b can be canceled, he can send out each packet 

which transmits henceforth to Segment C through the LAN interface circuitry 213. and you can 

leave it to the routing processing by the gateway router c (refer to drawing 8 ). 

Moreover, if a procedure as shown in drawin g 9 is used for example, it is also possible to cancel 

the tunnel root according to the completion of convergence of routing table 

[0065] 

As shown in drawing_9 , the gateway router b which is the new registration place of the mobile 
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node 210 transmits Ping which showed the IP address of the mobile node 210 as a sending 
agency to the node CN of a communications partner, when renewal of the own routing table 224 
is completed. 

If are being completed by the routing table with which the gateway router c corresponding to this 
node CN was equipped, and routing is carried out to the gateway router b corresponding to the 
segment B in which the mobile node 210 of a sending agency is carrying out the current group 
with the gateway router c and it is not converging, routing of the Ping returned from Node CN 
will be carried out to the gateway router corresponding to the segment to which the mobile node 
210 belonged before. 
[0066] 

Therefore, it can judge whether the routing table with which the gateway router c corresponding 
to Node CN was equipped by whether the response to Ping to the node CN mentioned above 
comes on the contrary is converging the gateway router b. 

As shown in drawing 9 , when routing of the response to Ping to the node CN mentioned above 
is carried out to the gateway router b by the gateway router c. it Judges that convergence of the 
routing table with which the gateway router c was equipped has completed the gateway router b, 
and the packet which includes tunnel discharge directions in the node CN of a communications 
partner is sent out. In addition, although the destination of the response to Ping mentioned 
above is the mobile node 210, the gateway router b does not need to relay this response to the 
mobile node 210. 
[0067] 

On the other hand, the tunnel discharge directions sent out by the gateway router b are passed 
to Node CN through the gateway router c. and the communications control section 234 of Node 
CN suspends the processing which encapsulates the packet from the service processing section 
214 according to this. Therefore, the packet containing the stream data under distribution is sent 
out to Segment C through the LAN interface circuitry 213 as it is, and the routing processing by 
the gateway router c is presented with it henceforth. 
[0068] 

The mobile IP network system of which the tunnel* root is canceled with the application of such a 
procedure In for example, the junction processing section 223 of the gateway roUter ( drawing 6 
the gateway router b) of a segment with which the mobile node 210 is registered It has the 
convergence test section which performs the procedure mentioned above and Judges the 
completion of convergence of routing table. Moreover, it replaces with the termination detecting 
element 240 shown in the communications control section 234 of the node of a communications 
partner at drawing 7 . and can realize by having the discharge directions reception section which 
directs a halt of capsulation processing according to reception of tunnel discharge directions. 
[0069] 

[Effect of the Invention] 

As explained above, according to the 1 st [ in connection with this invention ] mobile IP network 
system, the packet sent out from the node of a communications partner can be transmitted to 
the mobile node registered into the external network using host root routing by registering the 
host address of a mobile node into the routing table with which network repeating installation 
was equipped. This solves the problem of the triangular path which was a technical problem in a 
Prior art, and when the mobile node is registered into the external network, it becomes possible 
to transmit the packet sent from the node of a communications partner to a mobile node through 
the shortest path. Therefore, according to such 1 st mobile IP network system, it is expectable 
for offer of the service which is easy to receive the effect of transit delays, such as service 
which applied the VoIP technique, and video stream distribution service, in the user of a mobile 
node to be attained irrespective of whether a mobile node is in a home network, or it is in an 
external network. 
[0070] 

Especially, in the 2nd [ in connection with this invention ] mobile IP network system, when the 
network repeating installation belonging to a home network performs a required procedure 
instead of a mobile node in the case of the communication link with the node belonging to the 
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home network of a mobile node, the packet sent from the node belonging to a home network can 

also be certainly transmitted to the mobile node of a migration place. 

[0071] 

Moreover, according to the 3rd [ in connection with this invention ] mobile IP network system, 
the communication link between the nodes CN of a communications partner is maintainable 
irrespective of modification of the registration place of a mobile node by setting up the tunnel 
root between the network repeating installation of the migration place of a partner's node CN 
and a mobile node with which the mobile node Is communicating. While this receives service, 
distribution service of a video stream, etc. of the voice message using for example, a VoIP 
technique etc., it also becomes possible enough for the user of a mobile node to do roaming. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the operation gestalt of the 1 st [ in connection with this 
invention ] mobile IP network system. 

[Drawing 2] It is drawing explaining actuation of the 1 st mobile IP network system. 
[Drawing 3] It is drawing explaining the actuation which updates routing table. 
[Drawing 4] It is drawing showing the operation gestalt of the 2nd [ in connection with this 
invention ] mobile IP network system. 

[Drawing 5] It is drawing explaining actuation of the 2nd mobile IP network system. 
[Drawing 6] It is drawing showing the operation gestalt of the 3rd [ in connection with this 
invention ] mobile IP network system. 

[Drawing 7] It is drawing showing the detail configuration of the function in connection with 
roaming processing. 

[Drawin g 8] It is drawing explaining actuation of the 3rd mobile IP network system. 
[Drawing 9] It is drawing explaining another actuation of the 3rd mobile IP network system. 
[Drawing 10] It is drawing explaining IP network system. 
[Drawing 11] It is drawing explaining a mobile IP network system. 
[Description of Notations] 

210 Mobile Node 

211 234 Communications control section 

212 User Interface (I/F) 

213 221 LAN interface (I/F) circuit 

221 LAN Interface Circuitry 

222 LAN Control Section 

223 Junction Processing Section 

224 Routing Table 

225 WAN Interface (I/F) Circuit 

226 Registration Processing Section 

227 Port Management Department 

228 Path Research and Data Processing Department 

229 Vicarious Execution Processing Section 
231 232 Wireless LAN interface circuitry 
233 Notice Processing Section 

235 Capsule Discharge Section 

236 Packet Junction Control Section 

237 Packet Distribution Section 

238 Notice Detecting Element 

239 Capsulation Processing Section 

240 Termination Detecting Element 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

Especially this invention relates to the routing technique in a mobile IP network about a mobile 
IP network system. 

In IP network system which connected the segment which is the unit network built using the 
LAN technique in each post in the company by WAN, a movable terminal like a notebook 
computer is included in each segment combined by WAN in many cases. In the segment to which 
the terminal belongs, i.e., a home network, the IP address is assigned to such a mobile node 
(Mobile NodeiMN) as well as the terminal of immobilization, respectively. 
[0002] 

Thus, IP network system equipped with the structure which makes available the IP address 
which the mobile node was given also in the external network of a migration place is called a 
mobile IP network system in this specification. 
[0003] 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Drawing which explains IP network system to drawing 10 is shown. 

The segment A shown in drawing 1 0 at network addresses 1.1.1.0/24 The segment B shown at 
network addresses 2.2.2.0/24, and the segment 0 shown at network addresses 3.3.3.0/24 It has 
the gateway routers A, B, and 0, respectively, and they are these gateway routers A, B, and C 
(in drawing 10 ). respectively — Sign GWRa, and b and c — giving — being shown — it minds 
and three segments A, B, and C mentioned above are connected to WAN shown at network 
addresses 4.4.4.0/24. 
[0004] 

The gateway routers A, B, and 0 shown in drawing 10 are network repeating installation arranged 
at the node of the network of a different class like WAN and LAN, and are network devices 
which combine the gateway function to relay the data transmission between the segments in 
WAN and LAN, and the router ability which relays the data within a segment 
[0005] 

In such an IP network of a configuration, in the communication link between the segments which 
go via WAN, routing of a network unit is performed based on the routing table with which each 
gateway router was equipped, and the data transfer within a segment is performing forwarding 
based on a MAC Address. 

For example, if a packet is sent out by making into the destination the IP address (for example. 
1.1.1.1) which shows the node A1 which belongs to Segment A from the node CI belonging to 
the segment C shown in drawing 10 , the gateway router C with which Segment C was equipped 
will compare this IP address with the network address registered into routing table, and will 
transmit a packet to the destination ( drawing 10 is shown as Next Hop) corresponding to the 
network address which was in agreement for a long time. In the example shown in drawing 10 , 
since network addresses 1.1.1.0/24 are the closest to the IP address of the destination, the 
gateway router C transmits a packet to the destination A registered into routing table 
corresponding to this network address, i.e., the gateway router shown by IP address 4.4.4.1. The 
gateway router A which received this packet discovers the MAC Address corresponding to the 
IP address specified as the destination of a packet based on ARP (Address Resolution Protocol), 
and, finally passes a packet to the node A1 with this MAC Address. 
[0006] 

By the way, when the node A1 belonging to Segment A is a mobile node (a mobile node is called 
hereafter), though natural, it is possible [ it ] that this mobile node MN leaves the segment A 
which is a home network, and moves to another segment (for example, the segment B). In such a 
case, since available then becomes unnecessary [ modification of a setup whenever it moves 
etc. ] also in the segment B which is an external network as it is about the IP address given to 
this mobile node MN in the home network (that is, the segment A), the mobility of a mobile node 
can be demonstrated. 
[0007] 

Moreover, by restricting the IP address which can access the server in a segment to the IP 
address given to the terminal belonging to the segment When security is secured, a mobile node 
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'also sets to an external network. A server can be used for maintaining the IP address given by 
the home network like the time of the user of a mobile node being in a home network, when 
having connected with other segments possible then. 
[0008] 

Next, the technique which makes available the IP address which the mobile node was given in 
the home network in an external network is explained. 

Drawing which explains a mobile IP network system to drawing 1 1 is shown. In addition, about a 
thing equivalent to each part shown in drawing 10 among the components shown in drawing 1 1 . 
the sign shown in drawing 10 is attached and shown, and the explanation is omitted 
[0009] 

For example, when the mobile node MN belonging to the segment A shown in drawing 1 1 moves 
to Segment B. the mobile node MN requires registration of positional information of the gateway 
router B which achieves an external agent (FA) function in Segment B. While registering as a 
terminal with which this gateway router B belongs the mobile node MN to a subordinate's 
segment according to this, the positional information received from the mobile node MN to the 
gateway router A which achieves a home agent (HA) function in the home network (in this case, 
the segment A) of the mobile node MN is notified. The gateway router A which received this 
notice creates the transfer table for the mobile nodes MN apart from the routing table 
mentioned above based on the notified positional information, and registers the external agent's 
FA IP address (for example. 4.4.4.2) corresponding to the IP address (for example, 1.1.1.1) given 
to the mobile node MN. 
[0010] 

Thus, by the method by which the home agent HA and the external agent FA manage the current 
position of a mobile node, the routing table of each gateway routers A, B. and C is not changed 
at all. The packet to which the mobile node MN was transmitted as the destination from the 
node CI belonging to the segment C which followed, for example, was shown in drawing 1 1 is 
transmitted to the gateway router A which is the home agent HA by the gateway router C (a 
sign (1) is attached and shown in drawing 1 1 ). This packet is transmitted to the external agent 
FA, after encapsulating by adding the header which includes the external agent's FA IP address 
registered into the transfer table mentioned above so that a sign (2) may be attached and the 
packet which the home agent HA mentioned above instead of the mobile node MN may once be 
shown in drawing 1 1 reception and after that at this time. Thus, the encapsulated packet is 
passed to the mobile node MN which is the original destination, after capsulation is canceled in 
the external agent FA so that a sign (3) may be attached and shown in drawing 1 1 
[0011] 

In addition, refer to the nonpatent literature 1 for the detail about a mobile IP network system as 
shown in drawing 1 1 . 

[Nonpatent literature 1] 

C. Perkins, Ed. Nokia Research Center "IP Mobility Support for Ipv4" August 2002 Network 

Working Group Request for Comments: 3344 

[0012] 

[Translation done.] 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/05/09 



i 



I oH,/UUo-UUb2b4.A Ltl-KECT OF THE INVEN lIONj 



1/1 i; 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

As explained above, according to the 1st [ in connection with this invention ] mobile IP network 
system, the packet sent out from the node of a communications partner can be transmitted to 
the mobile node registered into the external network using host root routing by registering the 
host address of a mobile node into the routing table with which network repeating installation 
was equipped. This solves the problem of the triangular path which was a technical problem in a 
Prior art, and when the mobile node is registered into the external network, it becomes possible 
to transmit the packet sent from the node of a communications partner to a mobile node through 
the shortest path. Therefore, according to such 1st mobile IP network system, it is expectable 
for offer of the service which is easy to receive the effect of transit delays, such as service 
which applied the VoIP technique, and video stream distribution service, in the user of a mobile 
node to be attained irrespective of whether a mobile node is in a home network, or it is in an 
external network. 
[0070] 

Especially, in the 2nd [ in connection with this invention ] mobile IP network system, when the 
network repeating installation belonging to a home network performs a required procedure 
instead of a mobile node in the case of the communication link with the node belonging to the 
home network of a mobile node, the packet sent from the node belonging to a home network can 
also be certainly transmitted to the mobile node of a migration place. 
[0071] 

Moreover, according to the 3rd [ in connection with this invention ] mobile IP network system, 
the communication link between the nodes CN of a communications partner is maintainable 
irrespective of modification of the registration place of a mobile node by setting up the tunnel 
root between the network repeating installation of the migration place of a partner's node CN 
and a mobile node with which the mobile node is communicating. While this receives service, 
distribution service of a video stream, etc. of the voice message using for example, a VoIP 
technique etc.. it also becomes possible enough for the user of a mobile node to do roaming. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] 

Thus, in the conventional mobile IP network system, the mobile node of the destination has 
transmitted the packet from the node (Sign CN is attached and shown in drawing 1 1 ) of a 
sending agency to the external agent FA irrespective of the segment which is carrying out the 
present group via the tunnel root created by the home agent HA with whom the home network 
of a mobile node was equipped. 

Therefore, in the conventional mobile IP network system mentioned above, though the 
transmission route of the packet sent out by the node of a sending agency when the mobile node 
MN was moving to the external network FN is natural, compared with the case where the mobile 
node MN exists in a home network HN. it will become long sharply, and a transit delay will also 
increase with increase of transmission route length. Moreover, if the narrow path of a band 
exists in the middle of the so-called triangular path from the node CN of dispatch origin which 
was mentioned above to the external agent FA via the home agent HA, by increase of slight 
traffic, the transmission speed of this path will deteriorate sharply and will cause the further 
transit delay. And increase of a transit delay serves as a very serious failure, when realizing 
application for example, based on a VoIP technique, application which distributes a video stream 
in a mobile IP network system. 
[0013] 

Moreover, in order to transmit a packet via the tunnel root as shown in drawing 1 1 , the 
capsulation processing in the home agent HA becomes indispensable, and the processing burden 
of the gateway router which achieves a home agent function becomes large. Especially, in the 
application based on a VoIP technique, or the application which distributes a video stream, since 
a huge number of packets are sent out from the node CN of a sending agency, in order to 
encapsulate these packets duly, a very high throughput is required of the home agent HA. 
[0014] 

Furthermore, it is also one of the technical problems that each packet size increases and data 
transmission efficiency falls by capsulation processing in the home agent HA. the payload 
especially stored in each packet by VoIP — the die length of the header, origin, — even 
comparing — since it is short, the decline in the data transmission efficiency by capsulation is 
serious. For example, when using the voice codec according to the advice G.729 by ITU-T, in 
order that the die length of the header, the origin containing a MAC header, IP header, an UDP 
header, and a RTP header, may go up to 78 bytes to the payload stored in each packet being 20 
bytes or 40 bytes, data transmission efficiency is 0.408 even when a payload is 40 bytes, and if it 
results when a payload is 20 bytes, it is set to 0.256. Of course, if IP header including the 
external agent s FA IP address is added by the capsulation processing mentioned above, though 
natural, data transmission efficiency will fall further. 
[0015] 

This invention aims at offering IP network system which realizes the communication link which 
used the optimal path between the mobile node and the node of the communications partner in a 
mobile IP network. 
[0016] 
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MEANS 



[Means for Solving the Problem] 

The 1st [ in connection with this invention ] mobile IP network system consists of a registration 
request means with which a mobile node is equipped, and the registration means with which 
network repeating installation is equipped, a public-relations means, the renewal means of a table 
and a routing means. 

The principle of the 1 st [ in connection with this invention ] mobile IP network system is as 
follows. 

These segments of each other are combined through the network repeating installation with 
which two or more segments into which two or more nodes in which a mobile IP network system 
contains a mobile node were registered existed, and each was equipped with them. That is, such 
network repeating installation has been arranged at the node with another network which 
connects each segments and these segments, and has achieved the function to relay transfer of 
the packet between this another network and each segment. Moreover, in a mobile node, a 
registration request means requests the purport which registers an own IP address into the 
segment from the network repeating installation with which the segment was equipped in the 
segment of a migration place. On the other hand, in each network repeating installation with 
which two or more segments were equipped, a registration means registers the host address of a 
mobile node as the logical address of an own port according to the request from a mobile node. 
The public-relations means with which each network repeating installation is equipped publicizes 
the host address of a mobile node to other network repeating installation according to the 
request from a mobile node. The renewal means of a table with which each network repeating 
installation is equipped registers the network address of the network repeating installation of a 
publicizing agency into routing table as the destination corresponding to this while registering the 
host address publicized by other network repeating installation as one of the network addresses 
of the destination. The routing means with which each network repeating installation is equipped 
transmits data to the network repeating installation shown at the network address registered 
corresponding to this host address, when the network address which is in agreement with the 
host address which a subordinate's node specified as the destination exists in routing table. 
[0017] 

Thus, the actuation of the 1st constituted mobile IP network system is as follows. 
When a mobile node separates from the segment A which is a home network and moves to 
another segment B, the network repeating installation of the segment B of a migration place 
receives a registration request from the registration request means with which this mobile node 
was equipped, and the host address of a mobile node shown by registration request is registered 
as the logical address of the port of that network repeating installation. Thereby, the physical 
port of network repeating installation functions on another network which consists only of 
original Segment B and this original mobile node as a node. Then, the public-relations means of 
the network repeating installation which received the registration request publicizes the node 
shown in this host address to other network repeating installation as an own subordinate's node, 
and reflects the relation between this host address and the network address corresponding to 
the network repeating installation of a migration place in routing table through the renewal means 
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of a table offered on such network repeating installation. Therefore, when the node belonging to 
other segments C sends after that the packet which makes the destination the mobile node 
which moved to the segment B mentioned above The routing means with which the network 
repeating installation corresponding to this segment C was equipped The network repeating 
installation shown at the network address matched with the host address of a mobile node based 
on the routing table updated as mentioned above, That is. the packet mentioned above to the 
network repeating installation corresponding to the network of the migration place of a mobile 
node is transmitted 
[0018] 

That is, in the 1 st mobile IP network system mentioned above, the packet from the node of a 
sending agency can be directly transmitted to the network repeating installation belonging to the 
network of the migration place of a mobile node irrespective of the migration place of a mobile 
node. In this case, since it is not formed, though natural, capsulation of the tunnel root like 
before is also unnecessary. 
[0019] 

The 2nd [ in connection with this invention ] mobile IP network system is constituted in 
preparation for network repeating installation in the 1st mobile IP network system mentioned 
above in a substitute reply means, a reception vicarious execution means, and a retransmission- 
of^message means. 

The principle of the 2nd [ in connection with this invention ] mobile IP network system is as 

follows. 

[0020] 

In the network repeating installation of the 1st mobile IP network system mentioned above, a 
substitute reply means returns the response which contains an own MAC Address instead of a 
mobile node, when the address detection demand to the mobile node which is moving to other 
segments from the node which exists in a subordinate's segment is received. A reception 
vicarious execution means receives the packet sent out from the node of the dispatch origin of 
an address detection demand instead of a mobile node. As the destination, anew, a mobile node 
is passed to a routing means and a retransmission-of^message means broadcasts again the 
packet which the reception vicarious execution means received for it. 
[0021] 

Thus, the actuation of the 2nd constituted mobile IP network system is as follows. 
When the address detection demand about the mobile node which is moving to other segments is 
detected, the substitute reply means of network repeating installation returns an own iVlAC 
Address to the node of the dispatch origin of an address detection demand, and receives the 
packet transmitted from this node with a reception vicarious execution means. Thus, the packet 
which the reception vicarious execution means received is passed to a routing means after 
adding the header which makes the destination the mobile node which is the original destination 
with a retransmission-of-message means, is addressed to this mobile node and broadcast again 
[0022] 

Thus, fault when the node in which the network repeating installation which belongs to the home 
network to which the mobile node originally belongs in the 2nd mobile IP network system has the 
same network address as the mobile node which moved by executing reception of the response 
and packet to the address detection demand from the node belonging to the same segment by 
proxy, and presenting the junction processing by the routing means with the packet which 
received tends to communicate with a mobile node is cancelable. 
[0023] 

In this case, since the packet which the node of a sending agency transmitted is once received 
by the reception vicarious execution means of network repeating installation and it is anew 
transmitted by the retransmission-ol^message means, the tunnel root for transmitting this 
packet is not formed. Therefore, capsulation is also unnecessary though natural. 
In the 1st mobile IP network system mentioned above, while equipping a mobile node with a radio 
means and a notice means and equipping it with a radio means and a capsule discharge means at 
network repeating installation, the 3rd [ in connection with this invention ] mobile IP network 
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system equips with a communications-partner detection means and a change-notice means the 
registration means with which network repeating installation is equipped, and a notice detection 
means and a capsulation means are constituted in preparation for the node of a communications 
partner. 
[0024] 

The principle of the 3rd [ in connection with this invention ] mobile IP network system Is as 
follows. 

In the mobile node of the 1 st mobile IP network system mentioned above, a radio means 
transmits and receives the information which sets to IP network and is made into it as a radio 
signal. The notice means with which a mobile node is equipped notifies the registration demand 
including the IP address of the node of a communications partner to the network repeating 
installation which belongs to the segment of a migration place through a radio means, when it is 
under communication link. Moreover, in network repeating installation, the information which sets 
to IP network and is made into it is transmitted [ a radio means ] and received as a radio signal. 
A capsule discharge means cancels capsulation of the packet encapsulated using the header of 
the purport which makes network repeating installation the destination, and transmits it to the 
node belonging to a subordinate's segment. Moreover, in the registration means with which 
network repeating installation was equipped, a communications-partner detection means detects 
the IP address of the node of the communications partner contained in the registration demand 
received through the radio means. A change-notice means transmits the registration place 
change notice which includes the IP address of a mobile node set as the object of registration by 
registration demand, and the IP address of the network repeating installation which is the 
registration place of a mobile node in the node of the communications partner shown by the IP 
address detected by the communications-partner detection means. Moreover, in the node of a 
communications partner, a change-notice detection means detects a registration place change 
notice including the IP address of the mobile node under communication link. A capsulation 
means is encapsulated and sent out by adding the header which makes the destination network 
repeating installation which is the registration place of a mobile node to the packet which makes 
the mobile node under communication link the destination according to detection of a 
registration place change notice. 
[0025] 

Thus, the actuation of the 3rd constituted mobile IP network system is as follows. 
For example, after it moves while the mobile node which makes Segment A a home network had 
maintained the communication link condition with the node of a communications partner, and 
going into the area corresponding to a segment B which is different even in it and being 
registered as a node of Segment B, the notice means with which the mobile node was equipped 
sends out a registration place change notice including the network address which shows the 
network repeating installation of the IP address of a mobile node, and Segment B by making the 
node of a communications partner into the destination. On the other hand, the packet addressed 
and sent out to a mobile node henceforth if this registration place change notice is detected by 
the change-notice detection means in the node of a communications partner is encapsulated 
and sent out by the capsulation means using a header including the network address which 
shows the network repeating installation of Segment B. And the packet encapsulated in this way 
is canceled by the capsule discharge means with which the network repeating installation of the 
segment B which is the migration place of a mobile node was equipped, and is transmitted to a 
mobile node. 
[0026] 

Thus, by creating the tunnel root according to a registration place change notice to the network 
repeating installation of the segment B which an external agent deserves from the node of a 
communications partner, when a mobile node carries out roaming, the communication link with a 
communications partner can be maintained. Since the communication link in this case is 
maintained by the tunnel root mentioned above, according to public relations by the network 
repeating installation of the segment of a migration place, the updating activity done about the 
routing table with which each network repeating installation was equipped does not need to be 
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converging it 
[0027] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained to a detail based on a drawing. 
The 1st operation gestalt of IP network system in connection with this invention is shown in 
drawing 1 . 

In IP network system shown in drawing 1 , the mobile node 210 has been moving to the segment 
B corresponding to the gateway router b shown in drawing 1 from the segment A corresponding 
to the gateway router a. 
[0028] 

In the mobile node 210 shown in drawin g 1 , the communications control section 211 controlled 
the LAN interface (I/F) circuit 213 according to the directions from a user interface (I/F) 212. 
and is equipped with the function which addresses to the gateway router which exists in the 
segment connected, and multicasts a registration demand. 

Moreover, in the gateway router b shown in drawing 1 , the LAN control section 222 receives the 
packet to the node which belongs to Segment B from the node which belongs the packet to the 
node which belongs to other segments from the node belonging to Segment B to delivery and 
other segments at the junction processing section 223 from the junction processing section 223, 
and sends it out to Segment B through the LAN interface circuitry 221 while it controls the data 
transfer in the interior of segment B through the LAN interface circuitry 221. Moreover, the 
junction processing section 223 shown in drawin g 1 controls the WAN interface (I/F) circuit 225 
based on the path information stored in routing table 224, and relays the exchange of the packet 
between WAN and Segment B. 
[0029] 

Moreover, in the gateway router b shown in drawing 1 , when a registration demand is received 
through the LAN interface circuitry 221, the registration processing section 226 sends out the 
respectively suitable directions for the port Management Department 227 and the path Research 
and Data Processing Department 228 so that it may mention later. The port Management 
Department 227 which showed drawing 1 operates the information about the physical port with 
which the gateway router b was equipped according to the directions from the registration 
processing section 226. Moreover, the path Research and Data Processing Department 228 
which showed drawing 1 directs modification of path information to other gateway routers 
through the WAN interface circuitry 225 according to the directions from the registration 
processing section 226. Moreover, this path Research and Data Processing Department 228 
updates the path information stored in routing table 224 according to the modification directions 
about the path information received through the directions from the registration processing 
section 226 or the WAN interface circuitry 225 mentioned above. 
[0030] 

Of course, other gateway routers a and c shown in drawing 1 are equipped with the same 
configuration as the gateway router b mentioned above. 

Next, actuation of the mobile IP network system shown in drawin g 1 is explained. 
Drawing which explains actuation of a mobile IP network system to drawing 2 is shown. 
Moreover, the explanatory view of the actuation which updates routing table to drawin g 3 is 
shown. 
[0031] 

In addition, in drawin g 2 and drawing 3 , it is Sign GWRa, and b and c about the gateway routers 
a, b, and c with Sign MN in a mobile node, and Sign CN shows the node of the communications 
partner of a mobile node, respectively. 

When this mobile node 210 has moved to Segment B, as shown in drawin g 2 . the 
communications control section 211 of the mobile node 210 shown in drawing 1 is addressed to 
the network device which has an external agent function, and multicasts the registration demand 
to this segment B. At this time, the communications control section 21 1 of the mobile node 210 
creates the registration demand including the IP address given to self in the segment A which is 
a home network, and sends it out to Segment B through the LAN interface circuitry 213. 
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[0032] 

The gateway router b which received this registration demand returns ACK which shows that the 
registration demand was received to the mobile node 210 of a requiring agency (refer to drawing 
2 ), and waits for ACK from the mobile node 210 of a requiring agency. 

The communications control section 21 1 of the mobile node 210 returns ACK to the gateway 
router (GWRb shown in drawing 2 ) of the transmitting origin of ACK which received first by the 
LAN interface circuitry 213, and returns NACK of a purport which refuses a response to the 
network device of a transmitting agency about ACK which received henceforth. If it does in this 
way, also when two or more gateway routers belong to Segment B, a mobile node can be 
registered as a subordinate of any one gateway router. 
[0033] 

According to ACK from the mobile node 210 mentioned above, the registration processing 
section 226 of the gateway router b shown in drawing 1 directs the purport which registers 
delivery and this IP address into the port Management Department 227 for the IP address 
included in the registration demand as the logical address of an own physical port. The port 
Management Department 227 performs suitable actuation for the information about the physical 
port with which the LAN interface circuitry 221 was equipped, and makes it function according to 
these directions as a node of the network which consists only of a mobile node 210 which 
mentioned above the physical port used as the candidate for actuation by this, and the original 
segment B. 
[0034] 

Subsequently, the registration processing section 226 shown in drawing 1 requests the purport 
which publicizes to delivery the IP address of the mobile node 210 mentioned above to the path 
Research and Data Processing Department 228, and publicizes this IP address to other gateway 
routers. 

According to this request, the path Research and Data Processing Department 228 with which 
the gateway router b was equipped For example, general path information-interchange protocols, 
such as RIP (Routing Information Protocol) and OSPF (Open Shortest Path First), are followed. 
In WAN shown at network addresses 4.4.4.0/24 A 32-bit mask shows the IP address mentioned 
above as the host address of the mobile node 210, and it publicizes that this mobile node 210 
was registered into the subordinate of the gateway router b (refer to drawing 2 and drawing 3 ). 
[0035] 

Subsequently, the path Research and Data Processing Department 228 with which the gateway 
router b was equipped registers into routing table 224 the information (direct) on a purport that 
the node which makes this the host address corresponding to the IP address (1.1.1.1/32) 
mentioned above exists in a subordinate's segment (refer to drawing 2 and drawing 3 ). 
Moreover, while the path Research and Data Processing Department (not shown) with which the 
gateway router a and the gateway router c were equipped registers into routing table the host 
address (1.1.1.1/32) notified with the 32-bit mask by the public relations mentioned above as 
one of the network addresses used as the destination at this time, the IP address (4.4.4.2) of the 
gateway router b which is a publicizing agency as the destination corresponding to this 
destination is registered (refer to drawing 2 and drawing 3 ). 
[0036] 

Thus, renewal of the routing table with which each gateway router was equipped is completed. 
If the packet which makes the destination the mobile node 210 (sign MN of drawin g 2 ) from the 
node CN belonging to the segment C corresponding to the gateway router c is sent out after 
that as shown in drawin g 2 . as this packet is the following, it will be relayed to the mobile node 
210. 
[0037] 

First, the junction processing section (not shown) with which the gateway router c was equipped 
performs routing processing about this packet based on the routing table in which information as 
shown in drawing 3 was stored (refer to drawing 2 ). 

At this time, the junction processing section can be transmitted to the gateway router b 
corresponding to the segment B to which this mobile node 210 is carrying out the present group 
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of the packet which makes the mobile node 210 the destination by choosing the network address 

of the destination according to a RONGESUTOMATCHI algorithm (refer to drawing 2 ). 

[0038] 

It is because the junction processing section with which each gateway router was equipped since 
the IP address of a mobile node was registered as a network address with the 32-bit mask 
obtains the comparison result of the purport which was in agreement for a long time In the 
routing table with which each gateway router was equipped when it compares all the bit strings 
that show this network address and the IP address of the destination as mentioned above. 
[0039] 

Moreover, transfer [ in / it judges that it is addressed to the node to which this packet belongs 
to its subordinate's segment based on the information for which the junction processing section 
223 shown in drawing 1 when it did in this way and the packet addressed to mobile node 210 
reached the gateway router b was stored in routing table 224, and this packet is passed to the 
LAN control section 222, and / Segment B ] processing is presented. 
[0040] 

Thus, about the mobile node registered into the routing table with which each gateway router 
was equipped, routing of the packet can be carried out to the shortest path of resulting [ from 
the node CN of a sending agency ] in a mobile node, by determining the destination by host root 
routing, without going via the tunnel root formed of the home agent corresponding to a mobile 
node. 
[0041] 

This solves the problem of the triangular path by going via the tunnel root, and since the packet 
which makes a mobile node the destination can be transmitted through the shortest path, the 
user of a mobile node can be provided with the service which applied the application using a 
VoIP technique, and the application which distributes a video stream irrespective of whether a 
mobile node is in a home network, or it is in an external network. 
[0042] 

By the way, when the node CN of a sending agency exists in the home network of a mobile node, 
the node CN of a sending agency tends to require a MAC Address based on ARP on the 
assumption that a mobile node exists in the same segment as itself, and tends to perform a 
transfer of a packet within a segment. Since the response to the address demand based on ARP 
is not obtained though natural when the mobile node used as the destination is moving to other 
segments, it will become impossible however, for the node of a sending agency to transmit a 
packet to a mobile node. 
[0043] 

Next, how to transmit the packet from the node of the dispatch origin which exists in the home 
network of a mobile node to a mobile node is explained. 

The 2nd operation gestalt of the mobile IP network system in connection with this invention is 
shown in drawing 4 . 

In addition, about a thing equivalent to each part shown in drawing 1 among the components 
shown in drawin g 4 . the sign shown in drawing 1 is attached and shown, and the explanation is 
omitted. 
[0044] 

The gateway router a shown in drawing 4 and the node CN of a sending agency belong to the 

segment A which is the home network to which the mobile node 210 originally belongs. 

The vicarious execution processing section 229 is equipped with the function to answer a MAC 

Address demand instead of a mobile node as it mentions later, and to receive the packet 

addressed to a mobile node, in the gateway router a shown in drawing 4 . 

[0045] 

Drawing which explains actuation of a mobile IP network system to drawin g 5 is shown. 
In addition, in drawin g 5 , it is Sign GWRa, and b and c about the gateway routers a, b, and c with 
Sign MN in a mobile node, and Sign CN shows the node of the communications partner of a 
mobile node, respectively. 

The vicarious execution processing section 229 shown in drawing 4 returns the response 
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(PROXY ARP) containing an own MAC Address to the node CN of the dispatch origin of a 
demand to this address demand (ARP), when the address demand to the mobile node MN which 
is moving to the external network out of the address demand sent from the node CN of the 
dispatch origin belonging to Segment A is detected (refer to drawing 5 ). Then, the vicarious 
execution processing section 229 shown in drawin g 4 receives the packet sent out to mobile 
node MN from the node CN of this dispatch origin instead of the mobile node MN (refer to 
drawin g 5 ), and presents processing of the LAN control section 222 with the packet which 
received by making the mobile node MN into the destination anew. 
[0046] 

In this case, since the mobile node MN recognizes that current does not exist in Segment A, the 
junction processing which minds delivery and WAN for the packet received from the vicarious 
execution processing section 229 at the Junction processing section 223 is presented with the 
LAN control section 222. 

As drawing 5 was shown, registration processing which the mobile node mentioned above in the 
phase moved to Segment B is performed, and renewal of routing table is also completed. 
Therefore, when the junction processing section 223 with which the gateway router a was 
equipped performs routing processing based on the information stored in routing table 224, the 
packet of addressing to mobile node MN mentioned above is transmitted to the gateway router b 
corresponding to the segment b into which this mobile node MN is registered now, and the 
mobile node MN is reached further (refer to drawing 5 ). 
[0047] 

Thus, the packet sent out to a home network by making a mobile node into the destination from 
the node of the dispatch origin which exists in a home network can be transmitted to the mobile 
node registered into the external network by equipping the gateway router a which exists in the 
home network of a mobile node with the vicarious-execution processing section 229 which 
achieves the function receive the function and packet which answer an address demand instead 
of a mobile node according to the 2nd [ in connection with this invention ] mobile IP network 
system. 
[0048] 

By the way, when the mobile node is equipped with the radio function, a mobile node may move 
between segments to the midst which has received distribution of a music title and image 
software from the node CN of a communications partner. 

Next, how to realize moving between segments while the mobile node equipped with the radio 

function had maintained the communication link. i.e.. roaming, is explained. 

[0049] 

The operation gestalt of the 3rd [ in connection with this invention ] mobile IP network system is 
shown in drawing 6 . 

In addition, about a thing equivalent to each part shown in drawing 1 among the components 
shown in drawin g 6 , the sign shown in drawing 1 is attached and shown, and the explanation is 
omitted. 

The mobile node 210 shown in drawing 6 was replaced with the LAN interface circuitry 213, and 
is equipped with the wireless LAN interface circuitry 231. Moreover, the gateway router b shown 
in drawin g 6 is equipped with the wireless LAN interface 232. Of course, the gateway router b 
may be equipped with the LAN interface circuitry (not shown) of a cable. 
[0050] 

This mobile node 210 moves during a communication link with another node, and the 
communications control section 21 1 of the mobile node 210 shown in drawin g 6 sends out the 
registration demand including the information on the purport which is communicating with the IP 
address of the node of a communications partner through the wireless LAN interface circuitry 
231, when it advances into a segment which is different even in it. 

In the gateway router b shown in drawin g 6 , the registration processing section 226 directs 
sending out of delivery and a registration place change notice for the IP address of a mobile 
node in the notice processing section 233 with the IP address of the communications partner 
contained in this registration demand, when the information on the purport which is 
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communicating from the mobile node 210 to a registration demand is included. According to this, 
the notice processing section 233 creates the registration place change notice which shows that 
the segment into which the mobile node is registered changed using the IP address passed from 
the registration processing section 226, and sends out this registration place change notice to 
the LAN control section 222 as a packet which makes the node of a communications partner the 
destination. 
[0051] 

On the other hand, in the node CN of the communications partner shown in drawing 6 , the 
service processing section 214 is performing processing about distribution service offer 
example, image software, and sends out the packet containing the image data for distribution to 
a network through the communications control section 234. Moreover, in addition to the same 
function as the communications control section 21 1 shown in drawing 1 . the communications 
control section 234 shown in drawing 6 is equipped with the function for corresponding to the 
roaming of this node CN and the mobile node under communication link 
[0052] 

The detail configuration of the function in connection with roaming processing is shown in 
drawing 7 . 

In the node of the dispatch origin shown in drawing 7 . since it corresponds to the roaming of a 
mobile node, the communications control section 234 is equipped with the notice detecting 
element 238 which detects the registration place change notice mentioned above, the 
capsulation processing section 239 which encapsulates the packet to the mobile node 210 in 
connection with a registration place change notice, and the termination detecting element 240 
which detects termination of the data distribution to a mobile node. 
[0053] 

Moreover, it sets in the junction processing section 223 with which the gateway router b shown 
in drawing_7 was equipped, and the packet junction control section 236 controls the exchange of 
the packet between Segments B and WAN which is not encapsulated. On the other hand, the 
capsule discharge section 235 shown in drawing 7 sends out the packet canceled and obtained 
[ capsulation / reception and ] in the packet encapsulated through the packet distribution 
section 237 to Segment B through the packet junction control section 236. 
[0054] 

Hereafter, actuation of the 3rd mobile IP network system shown in drawing 6 is explained. 
Drawing which explains actuation of the 3rd mobile IP network system to drawin g 8 is shown. 
In addition, in drawing 8 , it is Sign GWRa, and b and c about the gateway routers a. b, and c with 
Sign MN in a mobile node, and Sign CN shows the node of the communications partner of a 
mobile node, respectively. 
[0055] 

For example, when the mobile node 210 shown in drawing 6 exists in the segment A which is a 
home network, as shown in drawing 8 , the packet of the node CN of the communications partner 
belonging to Segment C to addressing to mobile node MN is passed to GWRa by GWRc through 
WAN, and is further passed to the mobile node MN through this GWRa. When the mobile node 
MN moves to Segment B as it does not release the connection between the node CN of this 
communications partner, and the mobile node MN The communications control section 21 1 of 
the mobile node 210 shown in drawing 6 In addition to an own IP address, the registration 
demand including the information on the purport which is communicating with the IP address of a 
communications partner is created, and this registration demand is sent out to the gateway 
router b of Segment B through the wireless LAN interface circuitry 231 (refer to drawing 8 ) 
[0056] 

The registration processing section 226 of the gateway router b shown in drawin g 6 according to 
this registration demand directs sending out of a registration place change notice in the notice 
processing section 233 shown in drawin g 6 and drawing 7 while starting the processing for 
registering the mobile node 210 into Segment B. According to these directions, the notice 
processing section 233 creates a registration place change notice including the IP address of the 
mobile node 210, and the IP address of the gateway router b, and sends it out to the LAN 
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control section 222 as a packet which makes the node CN of a communications partner the 

destination. 

[0057] 

The packet containing such a registration place change notice is passed to the packet junction 
control section 236 with which the junction processing section 223 was equipped from the LAN 
control section 222. This packet junction control section 236 passes the packet containing the 
registration place change notice mentioned above to the WAN interface circuitry 225 based on 
the path information stored in routing table 224, and sends it out to the node CN of a 
communications partner through the gateway router c belonging to WAN and Segment C (refer 
to drawing 8 ). 
[0058] 

Thus, when the packet containing a registration place change notice reaches the LAN interface 
circuitry 21 3 of the node CN of a communications partner, the notice detecting element 238 with 
which the communications control section 234 shown in drawing 7 was equipped extracts the IP 
address of the mobile node 210 which is a communications partner, and the IP address of the 
gateway router b which achieves an external agent function in that registration place from a 
registration place change notice, notifies these IP addresses to the capsulation processing 
section 239, and starts this capsulation processing section 239. Whenever this capsulation 
processing section 239 receives the packet which makes the mobile node 210 the destination 
from the service processing section 214, it adds and encapsulates henceforth the header which 
includes the IP address of the gateway router b which is the new registration place of the mobile 
node 210 in this packet (refer to drawing 8 ), and passes this encapsulated packet (a capsulation 
packet is called hereafter) to the LAN interface circuitry 213. 
[0059] 

This capsulation packet is sent out to Segment C through the LAN interface circuitry 213 of the 
node CN of a communications partner, and is further passed to the gateway router c belonging 
to this segment C (refer to drawing 7 and drawing 8 ). 

This capsulation packet is equipped with the header including the IP address of the gateway 
router b as mentioned above. Therefore, when the gateway router c performs the usual routing 
processing based on this header, this capsulation packet is transmitted to the gateway router b 
which is the migration place of the mobile node 210 through WAN (refer to drawing 8 ). 
When such a capsulation packet reaches the WAN interface circuitry 225 of the gateway router 
b, the packet distribution section 237 with which the junction processing section 223 shown in 
drawing 7 was equipped passes a capsulation packet to the capsule discharge section 235. This 
capsule discharge section 235 removes the header which includes an own IP address from a 
capsulation packet, and separates the packet addressed to mobile node 210. 
[0060] 

Thus, the packet of separated addressing to mobile node 210 is passed to the packet junction 
control section 236 by the packet distribution section 237 with the usual packet separated with 
the capsulation packet, and is passed to the mobile node 210 through the LAN control section 
222 and the wireless LAN interface circuitry 232 (refer to drawing 8 ). 

If it does in this way, the capsulation packet containing the packet sent out from the service 
processing section 214 with which Node CN was equipped can be passed to the mobile node 210 
irrespective of whether it is being completed by the routing table in each gateway router via the 
tunnel root (halftone dot meshing is attached and shown in drawing 8 ) set up between Node CN 
and the gateway router b. 
[0061] 

While the mobile node 210 receives service of distribution of the image data from the node CN of 
a communications partner etc., in case it moves to other segments by this, a communication link 
condition required for distribution of data can be maintained. 

Distribution of the capsulation packet which went via the tunnel root mentioned above is 
similarly repeated till termination of distribution of image data and music data for example, for 
distribution. In parallel to this, processing which updates routing table in each gateway router 
according to the processing and this which the gateway router b publicizes the IP address of the 
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mobile node 210 is performed according to the registration demand mentioned above. 
[0062] 

Therefore, when transmission of the stream which was under distribution when the mobile node 
210 sent out the registration demand is completed, it can expect to already have converged the 
routing table with which each gateway router was equipped. 

Therefore, the packet sent out to mobile node 210 from the service processing section 214 
henceforth can be transmitted by the routing processing based on the convergent routing table 
according to the same procedure as the case where it is shown in drawing 3 . 
[0063] 

Here, the termination detecting element 240 shown in drawing 7 is equipped with the function to 
direct a halt of capsulation processing in the capsulation processing section 239, when the 
stream data inputted into the capsulation processing section 239 are supervised and the 
completion of distribution of stream data is detected. According to these directions, the 
capsulation processing section 239 passes the packet from the service processing section 214 
to the LAN interface circuitry 21 3 as it is henceforth. 
[0064] 

If it does in this way, according to the completion of distribution of stream data, the tunnel root 

between Node CN and the gateway router b can be canceled, he can send out each packet 

which transmits henceforth to Segment C through the LAN interface circuitry 21 3, and you can 

leave it to the routing processing by the gateway router c (refer to drawing 8 ). 

Moreover, if a procedure as shown in drawing 9 is used for example, it is also possible to cancel 

the tunnel root according to the completion of convergence of routing table. 

[0065] 

As shown in drawing 9 , the gateway router b which is the new registration place of the mobile 
node 210 transmits Ping which showed the IP address of the mobile node 210 as a sending 
agency to the node CN of a communications partner, when renewal of the own routing table 224 
is completed. 

If are being completed by the routing table with which the gateway router c corresponding to this 
node CN was equipped, and routing is carried out to the gateway router b corresponding to the 
segment B in which the mobile node 210 of a sending agency is carrying out the current group 
with the gateway router c and it is not converging, routing of the Ping returned from Node CN 
will be carried out to the gateway router corresponding to the segment to which the mobile node 
210 belonged before. 
[0066] 

Therefore, it can judge whether the routing table with which the gateway router c corresponding 
to Node CN was equipped by whether the response to Ping to the node CN mentioned above 
comes on the contrary is converging the gateway router b. 

As shown in drawing 9 , when routing of the response to Ping to the node CN mentioned above 
is carried out to the gateway router b by the gateway router c, it judges that convergence of the 
routing table with which the gateway router c was equipped has completed the gateway router b, 
and the packet which includes tunnel discharge directions in the node CN of a communications 
partner is sent out. In addition, although the destination of the response to Ping mentioned 
above is the mobile node 210. the gateway router b does not need to relay this response to the 
mobile node 210. 
[0067] 

On the other hand, the tunnel discharge directions sent out by the gateway router b are passed 
to Node CN through the gateway router c. and the communications control section 234 of Node 
CN suspends the processing which encapsulates the packet from the service processing section 
214 according to this. Therefore, the packet containing the stream data under distribution is sent 
out to Segment C through the LAN interface circuitry 213 as it is, and the routing processing by 
the gateway router c is presented with it henceforth. 
[0068] 

The mobile IP network system of which the tunnel root is canceled with the application of such a 
procedure In for example, the junction processing section 223 of the gateway router ( drawing 6 
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the gateway router b) of a segment with which the mobile node 210 is registered It has the 
convergence test section which performs the procedure mentioned above and judges the 
completion of convergence of routing table. Moreover, it replaces with the termination detecting 
element 240 shown in the communications control section 234 of the node of a communications 
partner at drawin g 7 . and can realize by having the discharge directions reception section which 
directs a halt of capsulation processing according to reception of tunnel discharge directions. 
[0069] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the operation gestalt of the 1st [ in connection with this 
invention ] mobile IP network system. 

[Drawing 2] It is drawing explaining actuation of the 1st mobile IP network system. 
[Drawing 3] It is drawing explaining the actuation which updates routing table. 
[Drawing 4] It is drawing showing the operation gestalt of the 2nd [ in connection with this 
invention ] mobile IP network system. 

[Drawing 5] It is drawing explaining actuation of the 2nd mobile IP network system. 
[Drawing 6] It is drawing showing the operation gestalt of the 3rd [ in connection with this 
invention ] mobile IP network system. 

[Drawing 7] It is drawing showing the detail configuration of the function in connection with 
roaming processing. 

[Drawing 8] It is drawing explaining actuation of the 3rd mobile IP network system. 
[Drawing 9] It is drawing explaining another actuation of the 3rd mobile IP network system. 
[Drawing 10] It is drawing explaining IP network system. 
[Drawing 11] It is drawing explaining a mobile IP network system. 
[Description of Notations] 

210 Mobile Node 

21 1 234 Communications control section 

212 User Interface (I/F) 

213 221 LAN interface (I/F) circuit 

221 LAN Interface Circuitry 

222 LAN Control Section 

223 Junction Processing Section 

224 Routing Table 

225 WAN Interface (I/F) Circuit 

226 Registration Processing Section 

227 Port Management Department 

228 Path Research and Data Processing Department 

229 Vicarious Execution Processing Section 
231 232 Wireless LAN interface circuitry 
233 Notice Processing Section 

235 Capsule Discharge Section 

236 Packet Junction Control Section 

237 Packet Distribution Section 

238 Notice Detecting Element 

239 Capsulation Processing Section 

240 Termination Detecting Element 
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:^ , y — H K — A 4 y h y — ^ K 43 (/^ T # X 5> n I P T K U X % 51- 135 >y 

01 ife:. ^/s-r;i/ip^--yhy — ^i^X'xA^iKBS-r^ia^^-ro ^*3. lai iic^-r 

[ 0 0 0 9 ] 

^J^tf. 01 it^Lfc-bi'*pt:yhAtcJS-r§^>'^-i'-'l'y — KMN*^. -bi^pt^hBlc^ 

*i#i^*^c-ry-h'>x-i';i/— ^BtcfiLMif^ioss^M^-rso cmtiusuT, c:©y 

— F s.-^ )\/ — ^ B IJ. ^:>'^-l';l/y — KM N ^iHT©-t ^*;^ > h tcSt"S®7Si; LTS@ 
tCjol/^T^i-^-AX-i^i^-h (HA) m^ni^fct f- )\^— ^ tK\Z. ^ ?^ )\y J 

A . ± at L fc ;l/ — 7^ -I- > 7^ — :^ -'I' i: t± S'J , il ^ ^ n ifi B 1» ^ a -3* T . 

;l/y-KMNffl(Dg2lx-:?';l'^#^L> ^r>'^-i';by — KMNJC-^^fcIPTHUX (fl?!) 
Atf. 1. 1. 1. 1) tC^jSbT^gi5x-S/-x>'hFAiOI PTKPX (^J^tf. 4. 
4 . 4 . 2 ) t" S o 

[00 1 0 ] 

CiDcfcdtcLT. *-Ax-i;x>'hHAfc^gi5x-iy*xVh F A i:7b^^/W;l/y — 

^l£fiH%SS-r s:)^it:T-t±, h x ^ a . b. c <d — > i'* 5" — ^ ;i/ 

i± ± < ^ M ^ n ^ o L fc A'? o T . m7L\t. m \ ^ l fc -tr y > h c s r s y — k 

C 1 /b^ e> W -'l^ y - H M N * ^ ^ t L T d ^ n fc -ir -y h « , ^ — h ^ x -f ;l/ — C 
lcj;t). — AX — i>*x>hHAT'fe§-y"— h':7x-Y;l/— ^^AtcKiM^nS (Ell Itcff 
^ (1) ^#LT^-r) o c:<Di:#, 3l-> — Ax— i^'x > h H A -t 'f y — K M N ^C 
{^t>oT±aibfc/^^>yh^ — aSttSZt). ^CDtt. 0 1 lti:4ol/^T??F# (2) ^MLT 
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^ts^-y ^'^itiaVX . !1(0 ^ h ^ iJ :f -t }V it L fc ±X- . HSPJi — i^xi^hFAtCte 
i^-r-So il«DJ:^tc:^3:/-fe;l/<t^n Tc^^ -ir-yhtt. 01 I lzi3\^^xm^ (3) ^{^tLT^ 

^ j^^-f ji^ y — KMNtiijS^n^o 

[0011] 

^ ^3 . mi I ic ^ I, fz ^ tsi j]y I p ^ y h u - 7. ic m t ^ mm It . m^i£ 

i^^Wt<f1i:M 1 ] 

C. Perkins, Ed. Nokia Research Center "I 
P Mobility Support for Ipv4** August 2002 
Network Working Group Request for Comme 
n t s : 3 3 4 4 
[0012] 

(DJ: ^ IC. 3fe CD ^ ;V I P ^> -y h "7 — ^ v' X x A T' J± . ^ CD ^ ^ 71/ 7 — K 3S 
T ^ f ) 1^ (D -tr y h ^ . ^ -r ;!/ y — F O * — A ^- h "7 — ^ K d ^ & n fc 3^ — :3i 
L T U-* S o 

L fc T . ± L fc fif * © ^ -'^ I P «y F 7 - ^ ;^ A t? « . * -'^ -T ;1/ y — F M 
N ti^ 9]- ^ YV — ^ F Nic#i!iLTU>S^^lc|g«^£Dy — Fti:J;-3T3Mmsnfc/^^ 
-y F<Dg3§ISKt±. — FMN*^.-^ — A:?>-y F*? — ^HNt^^Ef 

Sfc. ±3iL/2:J:3*^{l7t®y — FCN7b^P.:ih-Aai-i;'ji>'FHA;£:e*LTngI5Ji 

— F F AJcMSV^t)ti}>SH^^^<D»tfK:^lS©KU^igKA^#ffi-ri> CKDSi^ 

TLS^o ^-LT. ^0;^«, Vo I P Si*Hca-^.< T U ^ - a > 

■^e7'^7>FU-A;&gH«-r^T^'J'>- — v'hV^H^^/W;!/! P4^;y Fy-i'>';^7^ 

[0013] 

m\ lt^bfcJ;^^F>^>'l/->b — F^^*LT/^^'yF^te3M-r'5fci6tca. 

— A — X > h H A 43 It § -tr ;V {b M S S ^ °I i: ^ t> . — A ni — x > F 
Sltl^mfc-r-y'-F'>x-i';l/-ditO«!iaftSA^;*^^<^S„ !|tt. Vo I PS$SK:S-:3< 

-FCN*^5IS±^^cD^^'5^'y FTb-tiMttJ^nSO-e. <ine.<DA>5^-y F*?®t)^<;*:/-fe 
-r ^ fc 46 t± — A X — >7 X > F H A 46 T S l/^ 5a S eg :tJ :«)^ ^ 5R ^ n -i) o 
[0014] 

Mtc. — AX — v'x>'hHAt43tt^:^y-b;V'fbMati:J:oT, — o — o^0-'^'}ry^-9■ 
-1'XA'«ii:*:b. -r— ^KiM^&^*MfiT-rsc:i:t>ilM<D — OT'feSo Vo I PT-{± 
> #/^^-yFtc*&^^n§^-fn — F*''7C«>i:cD^-y:?*OS$tcl±;'^T^;^5Si/^©t?. * 

7 2 9 tct»ep^?&3 — •x-y^^;pjffi-r§^-&tc, ^/^y^y FtclSlfl^n-S.^'i'n — F(i2 
0/^^Ffe5VU±4 0-'^^FTfeStDJr^^fbT, MAC'^-y:5*'. I P^-y:5f. UDP^>y 
^'•^o.ttfR T P ^^^tS7t^i:.(r>^v <Dm.-^\tl S/^-r FtC±-5rc46. -r— ^feiM 
J&^a, --^-Yu — FAMO^^^FOtf-g-T^^O. 4 0 8 T'fe'3. ^-Ta — F;b^2 0>'^-i' 
F£D^-&tcSoTl± 0. 2 5 6 i::&So ±SBLrc:*J7'-tr7l/^t5QfSfcioT. ^i- 

gpx — i;'x>hFAOIP7Fl^X^^t^IP'N-y:S'"AM\j-*P^nntf. Mt^: 
X - ^ K * t± i&T f ^ o 
[00 1 5 ] 
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[00 1 9 ] 



[ 0 0 2 0 ] 

as b T s « -r o 

[ 0 0 2 1 1 

ilC[)J:'5tC«fi!4^n/'c:^2(D^r>'^-l';l'I P^^>yF7 — ^J'v'XxAtOiSftti. TISOiiOT* 

ifiO-bi'*^ 1/ Y Klf§>m \^ X ^ ^ )\y y — Y\zm-r KUX^aiM^^^aibfci:* 
y h y- ^ «f «ISBO^^S3l«^mtt\ i#©M A C T K L'X^grT K UX^ffiM^ 

■rSo <! CD J: 3 LT§«f^?T^S*^^<i bfc^^-^- H S iM« # IS i 0 . 

^ T- ^ t / W ;l' y - Y ^'^9t h t ^ ^ -y ^ ^ {-^ V tc ±.X' )V — -r -< > ^* ¥^ © jg ^ . 

[ 0 0 2 2 ] 

o i 5 . ^ 2 CO ^ ;l/ I P ^ y F 7 — ^ X X i± , ;!/ y — K *^ * * M L 

[ 0 0 2 3 ] 

*KiM-rSfc:46<D> h ttJgfiSt^n^l/^o L o T . ^ ^ ^ & . ti Zft )\^ it 

^ ?> o 

I P -y F 7 — v- X T- A *3 1/^ T . ^ -f y — K til . M *t M ft ¥ IS *3 <i; d= S ^ ^ |g ^ 

^^.y h'7-^>4'^SMti:«l^e)n§MS^ISlc> jifi^@^^^JU^|gt^3lilS]^ISi:% 
ji«ffi#<Dy - Ktc. iiaHttii#ISi:;<7:/-b^^<l:^ISii^fiix.Tafi!t^nSo 

[ 0 0 2 4 ] 



± 5iE L fc ^ 1 £D ^- ;l' I P ^ y F y - ^ X -r A O ^- y — K *5 T . M 
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^* ' 

.1 

, h "7 — ^m&W.^^ift t-t ^ ^ i3 if^ txrc y h <Oi] 

[ 0 0 2 5 1 

s n -5 i: . ic ^ }]/ y - ]^ ic T M m r ^ ^ y h it . y -t ^ l& J; o t 
T 7" -t ;Kb'^rn T m ;S n S o ^bT. c © J: ^ u: :/-tr;l/{t;^ tifc-'^'ir -y h ^r-'^ 

[ 0 0 2 6 3 

— -f >' ^* 7^ — :/ -'I' o i/^ T ?f t3 n § M M f'^ 31 lix m L T § i^:- g « ^ 1/^ o 

[ 0 0 2 7 ] 

[^^<0*S£cDJgm] 
WT. 0® fcS-ifV-'T. * «D H iffijg ^ tC O V^ T ^ iffl -r i> o 

IS 1 JC, s^fg^tcA-'A-'^S I P^T-y V "T? — ^ <r> "m 1 CDllfiSJ^Ss^:5^t"o 

0 1 ^ L fc I P #v -y h "7 — ^ X T- A *5 V' T . ^- ;b 7 — K 2 1 0 , ^ — h «i7 ^ 40 

y :y h B ic^m r ^ r ^ . 

[ 0 0 2 8 ] 

H 1 ^ L fc t / W ;b y - K 2 1 0 ^/^ T . m{mMm^ 2 1 1 « , ^ {f . 3. — -ff > 

^ y — (I/F) 2 1 2*^&©Ji^ti:j£:UTLAN-l'>^'7x — X (I/F) 1h1SS2 

$fc,lal^i:^^Lfc^— h'i'x'l';!/— ^b^C:}3V^T. LANSfJ®ai32 2 2 «. LAN-fV 
^ y — 2 2 1 ^^>LT-b^*^>'F Bl^gPtCiStt-Sf^— ^KiM^^J^-rStiifet^ 
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,i 

LT-b^*;^>hB(C3lim-r5c. ^fc. 0lti:^Lfcftim«aagi52 2 3 i±. x-fVijr-r 

-y;l/ 2 2 4tC3|SSA^nfc^gS1»^tcar5V>TWAN-l'Vt5?7:r-;^ (I/F) 0^2 2 
[ 0 0 2 9 ] 

7x-x@K2 2iJ&/>LTgas3<%sit^ofci:stc. ^^-rsjc^tc. jk— 

IS2 2 743J:t>*SK««sa^2 2 sjc^-n^nii^^Jis^^iMai-r^o 0 1 tc^bfcsK 

^ e.nrc!asji<— h tcM-r-5it^^3*f^f So 0 i l fcis^it ^wasp 2 2 s 

M®mag|52 2 6 *^'E><D?§^tCf£:;l;T. WAN-r>'^?'7j:— 7.tHlK2 2 5^:n-LT{te 

©y- h X 'I' tc^Kif ^oisM^Ji^-r s o Sfc <i $Bsagp 2 2 s « 

, ±^L/i:g®^aaSI32 2 6 3b^5>OJg5^SSt->tiWAN-r>'^f:7ac — :^[i]{^2 2 S^Sr/TL 
r 0 0 3 0 ] 

[ 0 0 3 1 ] 

b. c?:??F^GWRa. b. cT.^bT. =^ -r.;V 7 — K^Dilffiffi^iD/ — H^?^^C 

0 1 .^c 5^ L fc t -< y — K 2 1 0 <D a <i ® 2 1 1 « . X. . c: CD ^: -< ;!/ y — K 
2 1 0 35)^-lr^';^>'hBt^illLT#fci:#tc. ia2tc^-rJ;^tz:. ^^gPai-i^xVhtitg 

o Z.(Dti. )\y y — Y 2 1 0CDji#f(l^gP2 1 1 it. — L.:^^ hy — ^/T'feS-lz 30 

^>«yhAlc*5V>Tg#t#;^e.nfc I PT KUX^^tfMS^SsR^'ftfiicL, L AN-f^ 
$t y — 7.m^ 2 1 3^/^LT-b^*;^>hBtCjMai-rSo 
[ 0 0 3 2 ] 

iKOggg^^^tt^oZ-c^— h'>x-<';P— :J?btt, S^TcO^r^^-f'^Vy — K2 lOt^S 
^S^^Sttl5?ofciii:;S:S^-rACK^jlL (ia2#M) . W^Tz <D -< ;ly y — Y 2 1 

0 5b>e)©ACK^^Oo 

^r^-^-^yUy — K2 10Oa{i$iJ^gP2 1 LAN-I'^cJ'T'x — ;^lH]J^2 13tC«toT 

S^a{c^^Lfc:ACK©3M«7cOy — h-^x-Y;!/— ^ (02k:S^LfcGWRb) tCACK 

*jgL. J^l^^^:g«bfcACK^^o^^T^±. 3il^7t<7)^-.yhv — ^'SggtcfSS^^ig^fs 

1 0 0 3 3 ] • 

±aiLfc^r/'^'l';Vy — K2 1 0A^P.OACKtClSUT. HltC^bfc^— h't^x-l';!/— i5f 

bcoM^jasgi52 2 6i±. mmM^ic^^ txri^ ^ i ft KU-X^ :«J^— hSSa52 2 7 t 

Bi:©jg^,^Si:bTag^^H±So 50 
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C 0 0 3 4 ] 

^v^T*. m 1 K^i^fcmmmm^ 2 z e it. essif^ws§P2 2 s ic±^i,rc't/^-^ )V y 

c ©fiScSKifS -y— h X b kHi A t, nfce^W^^SgP 2 2 8 ti . 00 ^ 

, RIP (Routing Information Protocol )-*f'OSPF( 
Open Shortest Path First)^H© — 8g6*|:S:MK1f^3i^:/D 
h=i;l'ti:iA£oT, ^--yhy — ^TKUX4. 4. 4. 0/2 4-e^$nSWANtC^V^T 
X ±3^LfcIPTKUX%€r — F2 1 0©*Xh7'Fl^;^i:LT3 2lf->>VX 

^T-^L. cio^r-'^-Y^i/y — K2 1 0 ti^^— h jv— 'S' h (DMT icmm-^ nrc c t ^ lo 

jK^fS (0 2 *5 J: tf 0 3 #M) o 

[ 0 0 3 5 ] 

^V^T'. '!r- h >i7 X ;V- ^ hlcm^ 6 n fc igK It ^ SSP 2 2 8 «\ ±^ b fc I P T K 
lxX(l. 1. 1. l/'3 2)tjl^lSLTcin^d-NXhTKU'Xi:-rsy — K*"«ETO-lr 
^•^^htc^ft-r^s®*^ (d i r ec t) ^ J\/ — ^ > ^' — )V 2 2 AKM^-t ^ 
( 0 2 43 J; D' 0 3 # M ) o 

irSSP (HS^-fr-f) lis ±5ELf;:jE;^Ji:j:-QT3 2eyh-VX^'-Z?a^;Snfc.t:Xh7'K 

1. 1. l/'3 2)^^^i;^^^'yh'7 — ^-TKlxT^iD — Oi:bT;l/ — T^-r 

't^x-Y;!/— tJ'b©! PTKUX (4. 4. 4. 2) ^SS^r^ (B2*3j:t>*ia3#M) o 
[ 0 0 3 6 ] 

■r s = 

^ ® . . E 2 tc^ -r J; ^ . ^ — h -^7 X I' — c t;: ^ -r ^ Hz > h C 

S-rsy — KCN*^e>^r-'^-<;l/y — K2 1 0 (ia2cD^-^MN) ^^^fei:-rS>'^'Jry hTb^ 

iM m ^ n S i: , C O y >y> a . U T O <i: 5 t L T . ^ y — K 2 1 0 ffi 81 ^ n 5 

o • 

[ 0 0 3 7 ] 

55: It ^/b^*&^ ^ nfc;!/ — x 1' > ^7* 7^ — tea 0*1/^ T s ii ^-^^ h §a § — x > 

KUX*g»3-r5C:ttC±-r>T/t>'^l';l/y — K2 \ Q ^^9t}Lt ^ V ^ Z. <0 ^ f'^ 

■Y;L'y — K2 1 0*^:SfiEMLTl/^§-fei''pf>'hBlC?!tfS-r^y— h'i'i'f;!/— :5'btcKjM 

[ 0 0 3 8 ] 

=&-if^e.. ±3aib fci^Jc. ^ ff— Y -i? X ;1/ - ^ <S ^ e, n fc ;V — -I" x — :r ;V 

*5 T t± . M ;1/ y — F CD I P 7 F X 3 2 \L v h v ;^ ^ T' >y h "7 — ^ 7 F U X h 

— IS^ L fc g O it fi ;bv& T' § o 

[ 0 0 3 9 ] 

^ fc . © J: 3 b T y — F 2 1 0 IB T O y -y h y — h X -< ;1/ — ^ b SiJ 

m^X^tct^lz. aiJc^r^bfc4'^^!asei52 2 3 «. ;l/--r-<>'^*-7^ — :r;l/ 2 2 4 tctS^$ 
nfclf^tcSov^T. CcD/^y-y h3b^g:^^tOiHT©-tr^*p<>h^i:M-r^y — Ftc^T?)n 
fcfeCQT?3o5i:*iJ»Tb. cliO>'^y«yh:t:LAN^Jiaigi52 2 2tCjgbT. ■fe^*;>(>'>BU::te 

[ 0 0 4 0 ] 

ciOi^tcbT, — h'i7x'i';l/— iS?lc<i^6.nfc;l/ — •r'C>'i'"'7- — y;l/icMa$nfc 50 
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«. * 

[ 0 0 4 1 ] 

— K — A 'V h y — 1 § ^ gp ^ -y h 7 — •5' ^ i, t) e> -r X t 7 

[ 0 0 4 2 ] 

o T b ^ -5 o 
[ 0 0 4 3 ] 

-'^ -c ;i/ / — F iM -r ^ :^ ffi o T Si f § o ■ 

jS:43. 04li:^-rSfi!<iS^'O3-5> lal^i:5^Lfc^gPi:|5l§£D^>^D^i:ov^T^±. 0 1^^^ 
[ 0 0 4 4 ] 

ia4U:5^bfcy— F'>x-Y;l/-^a*3J:t>*^{i7n<^)y — FCN«> ^/^-Y/Vy — F2 1 0 
*'«*5feMbTi/^§*; — A^yFV— ^T'feS-bi'*^^'FA{cSbTV^;i)o 
ia4tc^bfcy— F'>x-f';l'— ^afc43t^T. f^triaSSBZ 2 9 . mi^T ^ J: o 
. FlCf^tDoT. MACZFUXM^lCjS^b. ^ fc. =E ^ )\y / — V 

[ 0 0 4 5 ] 

^43. 05tC43V^T> ^-zW/P/— F^if^MNT-. y-F'i7i-i';b— b. c^?^ 
^GWRa, b. cT'. ^-bT, t>'^-l';l/y-F©3ififfi¥<oy — F^tf^CN-p^tl^ 

04tc^bfc{-^^TSaasi52 2 9 a, -tri^'^^FAfiUs-rs^MTtfiDy — FCN*^e.^fi^ 

nfcT FL'XS^<D'f*^e)nSP^--y h U — iCf^m lyX ^ ^ ^^-^ }V y — FMNtC^^f-r-S 
TF^Xg5fc^^t£Sbfci:#lC, c:£0TFU7.g5t< (ARP) tCjitbT, i#OMACT 
Ft-X^^trj^:^ (PROXY ARP) ^:g^<Dli^7t;©y — FCNtCjg-r (ia5#M 
) o ^Ot^. 04lC^bfc{-^?TiaSgP2 2 9 «. £ltD%{iTCtOy — FCNA^P.^A-|';l/y 
-FMN^TtCjMBi^nfcv'^^r.y F^^:>'^-l';l'y-FMNtcf^t3rpTS{ib (0 5#M) 
X ^imLtz^^^ y h^^J[i6T*>'W;l/y — FMN^^5fei:bTLAN^J®a52 2 2cr)ifia 

[ 0 0 4 6 ] 

^(Dm-^IH^ LAN^JfflIgi52 2 2 ti, ^:/^-l';l/y-FMN*^3S«E«-b^*><>'FAtC?¥«Eb 
^j: C t ^ mm L' X X,-' ^ (D T . iX'irHS-m^ 2 2 9 t)-' ^ ^ifWL-o fc ^^-y y h ^ fpm^M^ 2 

m 5 icish^x i>miyft ^ 5 M ;!/ y — ^if-t-ify^ y h B 1 5^ ib b IS Pi i/^ T , 
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